RECLAMATION

Managing Water in the West

Draft Environmental Impact Statement

Navajo Generating Station-Kayenta
Mine Complex Project

Volume 5 — Appendices 3RA through 4A




The U.S. Department of the Interior protects America’s natural
resources and heritage, honors our cultures and tribal communities,
and supplies the energy to power our future.

The mission of the Bureau of Reclamation is to manage, develop,
and protect water and related resources in an environmentally and
economically sound manner in the interest of the American public.



Appendix 3RA — Summary of Risk Assessments Conducted in Support of the NGS-KMC EIS

Navajo Generating Station-Kayenta Mine Complex Project
Draft Environmental Impact Statement

Appendix 3RA

Summary of Risk
Assessments Conducted in

Support of the NGS-KMC
EIS

September 2016



Appendix 3RA — Summary of Risk Assessments Conducted in Support of the NGS-KMC EIS

This page intentionally left blank

Navajo Generating Station-Kayenta Mine Complex Project September 2016
Draft Environmental Impact Statement



[N

O© o~NOO O~ W N

el =
(B )

ol
w N

H
N

[any
(63}

Appendix 3RA — Summary of Risk Assessments Conducted in Support of the NGS-KMC EIS i

Contents

1.0 Ecological RiISK ASSESSIMENT ....coiuiiiiiiiiiieiiie ittt ettt et e e e e ste e sbe e s eneeesnseeenns 3RA-1
1.1 ERA ODJeCtiVES aNnd PrOCESS. .......uuiiiiiiiii ettt st ae e e na e saaeeennee s 3RA-3
1.2 RISk ASSESSMENE SUAY AFBAS .....veiiiiieiiieiiie i tee e rtee e rate et see e s te e e sbee e saee e ssneesnneeenee s 3RA-4
1.3 RISK ASSESSMENE DAASELS ... .eeiiiiiiiiieitie ettt ettt ettt st e b e e sae e e sane e saneeenee s 3RA-8
1.4  Ecological Risk ASsessment ProcesSs OVEIVIEW..........ccoiueiaieeerieeriieeeieeerieeeseeeseee e 3RA-10

14.1 Key Exposure and Toxicity Assumptions Applied for the Ecological Risk
ASSESSIMENTS ...ttt r e r e sr e r e n e n e neennean 3RA-11
14.2 Key Concepts for Risk Estimation and Description .........cccceevvevivevieerveennne. 3RA-15
143 Ecological Risk Assessment RESUILS .........cccooiiiiiiiinieeiee e 3RA-17
14.4 KeY UNCEIMAINTIES ...ttt e 3RA-26
15 REEIBNCES ..ot e 3RA-29
Navajo Generating Station-Kayenta Mine Complex Project September 2016

Draft Environmental Impact Statement



©oww ~No o &~ WN

11

12
13

14
15

16
17

18

19

20

21

22
23
24
25

26

Appendix 3RA — Summary of Risk Assessments Conducted in Support of the NGS-KMC EIS ii

List of Tables

Table 3RA-1 Chronology of Key Milestones and Documents in Development of the Ecological and
Human Health Risk Assessments

Table 3RA-2 Summary of Chemicals of Potential Ecological Concern for NGS-KMC Risk Assessments
Table 3RA-3 Representative Species Used in the Ecological Risk Assessments

Table 3RA-4 Summary of Risk to the Soil Community and Associated Wildlife in the NGS Near-Field
Study Area

Table 3RA-5 Summary of Risk to the Aquatic and Benthic Community and Associated Wildlife in the
NGS Near-Field Study Area

Table 3RA-6 Summary of Risk to the Aquatic and Benthic Community and Associated Wildlife in the
NGS Northeast Gap Region Study Area

Table 3RA-7 Summary of Risk to the Aquatic and Benthic Community and Wildlife in the NGS
Southwest Gap Region Study Area

Table 3RA-8 Summary of Risk to the Aquatic and Benthic Community and Associated Wildlife in the
NGS San Juan River Study Area

Table 3RA-9 Summary of Risk to the Soil Community, Aquatic and Benthic Community and Associated
Wildlife in the Kayenta Mine Complex Study Area

Table 3RA-10 Common Uncertainties Associated with Ecological Risk Assessment

List of Figures

Figure 3RA-1 Navajo Generating Station Near-Field Ecological Risk Assessment Process Summary
Figure 3RA-2 San Juan River Ecological Risk Assessment Process Summary
Figure 3RA-3 Gap Regions Ecological Risk Assessment Process Summary

Figur e 3RA-4 Kayenta Mine Ecological Risk Assessm ent Process Summar y

Navajo Generating Station-Kayenta Mine Complex Project September 2016
Draft Environmental Impact Statement



15
16
17
18
19

20
21
22
23

24
25
26
27
28
29
30
31
32
33
34
35

36
37
38
39
40
41
42
43
44
45

Appendix 3RA — Summary of Risk Assessments Conducted in Support of the NGS-KMC EIS 3RA-1

1.0 Ecological Risk Assessment

Four ecological risk assessments were conducted in support of the Navajo Generating Station (NGS)
Environmental Impact Statement (EIS). These risk assessments were conducted by Ramboll Environ
under contract to Salt River Project (SRP) to identify potential impacts to the environment from future
operations related to the NGS and the proposed Kayenta Mine Complex (KMC) (Ramboll Environ
2016a,b,c,d). Risk assessment represents one component in the overall EIS analysis to estimate the
impacts on the environment and is focused specifically on identifying the potential for adverse effects to
ecological endpoints (i.e., plants and animals) resulting from exposure to project-related chemicals. This
appendix presents an overview of the process and key supporting information used to develop the
ecological risk assessments (ERAs) completed by Ramboll Environ. In addition, an overview summary of
ERA results and conclusions is provided. Given the number and complexity of the ERAs conducted, the
overall intent of this appendix is to serve as a summary source for key risk-related information used
within various biological resource sections of the EIS. Please see the Ramboll Environ ERAs (Ramboll
Environ 2016a,b,c,d) for full details including methods and results.

The original Statement of Work specified that an ecological risk assessment be conducted as part of the
EIS process in accordance with the U.S. Environmental Protection Agency (USEPA) Ecological Risk
Assessment Guidance (1997, 1998, 1999, and 2001). The original Statement of Work was modified to
include the development of Risk Assessment Study Plans to further guide the risk assessment process.
The Risk Assessment Study Plans have undergone multiple agency review (Table 3RA-1) and include:

e Near-field Ecological Risk Assessment Study Plan for Navajo Generating Station.
e Summary of Approach to Assess NGS Gap Regions.
e San Juan River Ecological Risk Assessment Study Plan (Environ 2015).

o Kayenta Mine Complex Ecological Risk Assessment Study Plan.

Ramboll Environ conducted the four ERAs for the project to evaluate the potential for adverse effects to
representative terrestrial receptors (wildlife and soil communities), aquatic-oriented wildlife, and aquatic
and benthic communities observed or expected to occur locally or regionally with the potential to be
affected by baseline or proposed future operation of NGS and the proposed Kayenta Mine Complex. In
these ERAs, “baseline” refers to the existing environmental conditions as of December 22, 2019, which
includes “natural environmental conditions and the pollutants produced by past NGS operations and
other emission sources that have accumulated in the environment in the study area” (Ramboll Environ
2016a). The proposed “future operations” refers to projected impacts from operation of the facilities for
the 25-year period of the EIS Proposed Action (2020 through 2044) as well as other cumulative sources
(OCS). This evaluation is carried through to 2074 to capture the time period between the closure of NGS
and the movement of constituents of potential ecological concern (COPECS) through the watershed and
food web. The four assessments are:

e NGS Near-field ERA — The NGS Near-field ERA (EIS Figure 3.0-5) evaluated existing baseline
conditions and potential future environmental conditions in the vicinity of NGS (Ramboll Environ
2016a). Baseline conditions were estimated from soil, surface water and sediment data collected
in summer 2014 within the 20-kilometer (km) study area defined for the ERA. These baseline
data, especially soil data, are considered representative of past cumulative emission/deposition
from all local, regional and global sources. The methods and results of this sampling event were
reported in the NGS Near-field Sampling Investigation Report (Ramboll Environ 2016f) to form
the basis for defining baseline conditions in this study area. In addition, recent literature data
were considered in establishing baseline tissue concentrations for fish species that occur within
the study area (Ramboll Environ 2016a). These baseline data, along with future NGS emissions
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and other cumulative emission sources, were used to specifically evaluate the potential
ecological risk in terrestrial and aquatic environments from exposure to chemicals present under
baseline conditions and under anticipated future operations for NGS and other cumulative
emission scenarios. Future emissions data for NGS were developed using AERMOD air
dispersion model (Ramboll Environ 2016a) and OCS results were obtained from the Electric
Power Research Institute (EPRI) Study (EPRI 2016), each described in greater detalil
subsequently.

e San Juan River ERA — The San Juan River ERA (EIS Figure 3.0-6) evaluated existing baseline
conditions and potential future environmental conditions in the San Juan River using results from
the EPRI study (EPRI 2016) study to assess the potential future effects to receptors. EPRI
(2016) integrated a multi-scaled air quality model to estimate the contributions of arsenic,
mercury, and selenium to the San Juan River watershed from global, regional (western U.S.),
and local sources; specifically isolating and analyzing the deposition from NGS, the Four
Corners Power Plant, and the San Juan Generating Station. Baseline conditions in the San Juan
River were based on surface water, sediment, and fish tissue data obtained from the literature
(Ramboll Environ 2016b). The regional air model and a watershed biogeochemical cycling and
aquatic biota bioaccumulation model were used to calculate the concentration of arsenic,
selenium, and mercury over space and time in the San Juan River basin. The regional extent of
the study extended downstream to the San Juan arm of Lake Powell. The ERA identified the
potential for adverse effects to aquatic and aquatic-oriented receptors. The EPRI study also
estimated fish tissue concentrations of mercury in federally endangered fish species (Colorado
pikeminnow and razorback sucker) over time to 2074. As noted, the EPRI study (2016) was
used in the ERA and also in independent analysis in cooperation with the U.S. Fish and Wildlife
Service (USFWS) to evaluate the impacts of the project.

e Gap Regions ERA — The Gap Regions ERA (Ramboll Environ 2016c) (EIS Figure 3.0-7)
evaluated existing baseline conditions and potential future environmental conditions in areas not
specifically addressed by the NGS Near-field ERA or San Juan River ERA. Baseline conditions
in the Gap Regions were estimated from surface water, sediment, and fish tissue data obtained
from the literature, and future conditions were based on emission/deposition data from the EPRI
(2016) study (Ramboll Environ 2016c). The ERA evaluated aquatic and aquatic-oriented
ecological receptors only, with a special focus on special status species occurring in the
Northeast and Southwest Gap Regions described in detail in Chapter 3.0.

o Kayenta Mine ERA — The proposed KMC ERA (EIS Figure 3.0-8) evaluated existing baseline
conditions and potential future environmental conditions in the vicinity of the proposed KMC
(Ramboll Environ 2016d). Baseline conditions were estimated from soil, surface water and
sediment data collected in summer 2014 within the study area defined for the ERA. These
baseline data, especially soil data, are considered representative of past cumulative
emission/deposition from all potential sources, including local ground-level emissions (fugitive
dust), and regional and global emission/deposition associated with coal combustion. The
methods and results of this sampling event were reported in the proposed KMC Sampling
Investigation Report (Ramboll Environ 2016g) and, along with surface water monitoring data
provided by Peabody Western Coal Company, form the basis to define baseline conditions in
this study area. These baseline data, along with ground-level dust emissions and other
cumulative emission sources, were used to specifically evaluate the potential ecological risk in
terrestrial and aquatic environments from exposure to chemicals present under baseline
conditions, and under anticipated future NGS and other cumulative emission scenarios (EPRI
2016; MMA 2015).

The approach and methods used for evaluating the potential impacts of the Proposed Action and
associated NGS and KMC operation scenarios is consistent with the following key guidance documents:

Navajo Generating Station-Kayenta Mine Complex Project September 2016
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e Ecological Risk Assessment Guidance for Superfund: Process for Designing and Conducting
Ecological Risk Assessments (USEPA 1997);

e Guidelines for Ecological Risk Assessment (USEPA 1998);

e Screening Level Ecological Risk Assessment Protocol for Hazardous Waste Combustion
Facilities (USEPA 1999); and

e The Role of Screening-Level Risk Assessments and Refining Contaminants of Concern in
Baseline Ecological Risk Assessments (USEPA 2001).

These planning and subsequent risk assessment documents were developed with extensive input and
review from the Bureau of Reclamation (Reclamation); key cooperating agencies (Office of Surface
Mining Reclamation and Enforcement [OSMRE] and Bureau of Indian Affairs [BIA]); other cooperating
agencies and ERA subgroup members including the USFWS, National Park Service (NPS), and others.
A chronology of key risk assessment documents and decisions in development of these ERAS is
provided in Table 3RA-1.

11 ERA Objectives and Process

The purpose of the ecological analysis was to evaluate whether significant risks to aquatic and
terrestrial wildlife, particularly special status species, are occurring due to exposure of COPECs from
NGS or from COPECSs associated with KMC mining activities. Ecologically significant impacts to
wildlife from a regulatory perspective are those that will occur on a scale that could impact populations,
communities, and ecosystems of wildlife and the habitat that supports wildlife (USEPA 1998, 1997a,
1994). Special regulatory consideration is given to individual organisms of threatened and endangered
species populations since these individuals comprise a greater percentage of the small threatened
and endangered populations (USEPA 1998,1997a).

These assessments compiled and assimilated data collected during past and recent investigations, and
evaluated these data to develop a “snapshot” of potential risks associated with baseline conditions and
potential future operation conditions assuming continued operations of NGS and the proposed KMC
(from 2020 through 2044). The results of the ERAs help determine what, if any, risks might exist and
provide information to determine if actions should be considered to reduce or eliminate these risks. The
risk assessment outcome is intended to supplement the Affected Environment discussion in the EIS and
provide information for Environmental Consequences related to future operations of NGS and the
proposed KMC.

The following sections summarize the development and outcome of the ecological risk assessments
conducted in support of the EIS; to capture commonality in the approaches and key assumptions used
for each ERA,; and then specifically to discuss data sources, key assumptions, and other elements
important to each ERA. Please see the individual ERA documents for full detail regarding approach,
methods, results and conclusions.

The risk assessments follow the procedures and protocols set forth in federal risk assessment guidance
and each was conducted using the same basic steps. The key components of risk assessment include:
Problem Formulation, Analysis (Exposure Assessment and Toxicity Assessment), Risk Characterization
and Uncertainty Analysis. These components are summarized below and greater detail is presented in
Section 3.0.4.

e Problem Formulation —the initial planning phase includes characterizing the environmental
setting, identifying chemicals of potential ecological concern (COPECS), defining representative
ecological receptors and special-status species, defining assessment and measurement
endpoints, and integrating these elements into a conceptual site model (CSM) to provide a
conceptual depiction ecological receptor exposure to serve as a guide for the overall ERA
process.
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e Analysis (Exposure/Toxicity Assessments) — the analysis phase of the ERA process includes
the Exposure Assessment and Toxicity Assessment, which provide the quantitative exposure
and toxicity parameters, respectively, needed to estimate risk. The Exposure Assessment
includes the methods for estimation of exposure point concentrations (EPCs) and the receptor-
specific exposures. The Toxicity Assessment provides a review of chemical-specific toxicity
information available from peer-reviewed literature and state/federal sources and identifies the
applicable toxicity metrics for assessing risk.

e Risk Characterization/Uncertainty Analysis — the risk characterization integrates the problem
formulation, exposure assessment and toxicity assessment to provide quantitative estimates of
risk represented by the hazard quotient (HQ). The uncertainty analysis discusses the
uncertainties inherent to all risk assessments and site-specific uncertainties to provide context to
the risk estimates.

In accordance with USEPA guidance (USEPA 2001, 1999, 1998, 1997), the ERA process is iterative.
Each iteration or tier allows for the introduction of additional site-specific information and/or methods to
provide a more specific and realistic estimate of risk. The initial or screening level evaluation is by default
very conservative and uses maximum exposure scenarios and conservative toxicity data to estimate risk.
For those receptor-COPEC pairings indicating potential for risk in the initial screening level evaluation
(i.e., those pairings that cannot be eliminated), an additional tier(s) is conducted to develop risk
estimates with site-specific relevance more representative of the exposure setting. The “refined” risk
assessment scenario is intended to limit the uncertainties associated with risk estimates and provide a
point of departure for additional risk assessment tiers or consideration by risk managers for decision
making.

A summary of the overall ERA process specific to each risk assessment is provided for reference in
Figure 3RA-1 (NGS Near-field), Figure 3RA-2 (San Juan River), Figure 3RA-3 (NGS Gap Region), and
Figure 3RA-4 (proposed KMC). The following sections briefly outline the risk assessment study areas
for each ERA followed by a summary review of key assumptions and the outcome of each ERA step.

1.2 Risk Assessment Study Areas

The study areas for the ecological (and human health risk assessments) were defined in consultation
with federal agencies including Reclamation, OSMRE, BIA, USFWS, NPS and others through
development and review of the risk assessment planning documents and risk assessment reports
(Ramboll Environ 2016a,b,c,d). The primary risk assessment study areas include the NGS Near-field
and Kayenta Mine (evaluated for human health and ecological risk); and the San Juan River and NGS
Gap Regions (evaluated for ecological risk only). Each of these areas is depicted in Figure 3.0-5,
Figure 3.0-6, Figure 3.0-7, and Figure 3.0-8 of the EIS, respectively, and described below.

Near-field ERA Study Area

The NGS Near-field ERA evaluated a suite of target chemical constituents (COPECS) including inorganic
chemicals (including arsenic, mercury, and selenium) and organic chemicals (e.g., dioxins/furans and
polycyclic aromatic hydrocarbons [PAHSs]). Among those COPECSs present in NGS stack emissions,
selenium was identified as having the highest rate of deposition (propensity to fall out of the atmosphere)
and potential for ecological effects than any other COPEC (Ramboll Environ 2016a). Selenium was
therefore chosen to represent all other COPECs for defining the near-field study area. A conservative
soil deposition threshold, or soil concentration at or below which no adverse effects to human health or
the environment is expected, was developed based on NGS stack/emission parameters and
meteorological considerations using the AERMOD atmospheric dispersion modeling system (Ramboll
Environ 2016a).

A protective soil deposition rate of 52 micrograms of selenium per square meter of soil per year was
estimated and used to determine the study area boundary. This rate is protective of ecological and
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human health receptors exposed to selenium deposited to soil, and receptors present in areas where the
deposition rate is lower than this threshold (i.e., further away from stack emissions). Therefore, the study
area was determined to be the area within which there is a potential to exceed the threshold assuming
continued operation of NGS from 2019 through 2044 (Environ 2014a,b). To ensure that human health
and the environment are protected, the defined deposition threshold was conservatively based on

10 percent of the lowest selenium ecological soil screening level (10 percent of 0.52 milligrams selenium
per kilogram soil or 0.052), an amount that is protective of the most sensitive ecological receptor
reported in USEPA Guidance (USEPA 2007). This threshold also is protective of human health receptors
that have an USEPA Regional Screening Level (RSL) for selenium of 39 milligrams selenium per
kilogram soil (USEPA 2015). This level is protective of residential exposure to soil, and is greater than
100-times higher (less conservative) than the ecological soil screening level. The results indicated the
deposition area (i.e., where selenium deposition exceeds 52 micrograms of selenium per square meter
of soil per year) to be within a 16-km radius of the source. The 16-km radius was conservatively rounded
upward to a 20-km radius, which is defined as the NGS Near-field study area (Figure 3.0-5 of the EIS).

The 20-km extent of the study area was subsequently verified by consideration of background soil data
collected within a 20-km radius of NGS (Ramboll Environ 2016) in combination with the AERMOD data
deposition profile for selenium (Ramboll Environ 2016a). Inclusion of the selenium soil background
concentration (representative of human-caused/natural existing conditions) to develop the threshold level
addresses the incremental (annual) deposition of selenium to the environment while also conservatively
accounting for the contribution from background conditions. Based on the AERMOD data deposition
profile for selenium reported by Environ (2014a) and with consideration of selenium soil background
(0.195 milligram/kilogram [mg/kg]) reported in the NGS Sampling Investigation Report (Ramboll Environ
2016e), the selenium deposition threshold protective of ecological and human health receptors was

325 micrograms selenium per square meter soil per year. This level was determined without the
conservative adjustment by 10 percent because it considered both site-specific AERMOD data (Ramboll
Environ 2016a) and background soil conditions. The preliminary study area extent (20-km radius from
NGS) originally applied, used a screening air model without background soil consideration. These results
indicated the deposition area to be at about a 3-km radius from the NGS stacks, well within a 20-km
radius study area defined for the NGS.

The modeling objective using AERMOD was to estimate annual deposition of the COPECs, which in turn
were used for modeling soil, surface water and sediment concentrations using IRAP-h View (USEPA
2005). To this end, atmospheric deposition was simulated for the NGS under several potential emission
scenarios. Three primary air dispersion and deposition modeling simulations were conducted:

e 3-Unit Operation — characterized by 2,250-megawatt (MW) NGS operations, with all 3 NGS units
operating (referred to as the “B2 Scenario” in the ERA reports and represents the maximum
amount of future emissions under the proposed action);

e 2-Unit Operation — characterized by 1,500-MW NGS operations, with 2 NGS units operating
(referred to as the “Al Scenario” in the ERA reports and represents the lowest amount of future
emission under the proposed action); and

e 2-Unit Partial Federal Replacement (PFR) Operation — characterized by 1,400-MW NGS
operations, with 2 NGS unit operation and partial replacement (100 MW) by federal partner
(referred to as the A1400 Scenario in the ERA reports and provides an estimate of the
emissions if the PFR are implemented under a 2-Unit NGS operations).

These three production scenarios were considered for the Gap Regions and San Juan River study areas
to estimate future emissions associated with NGS operations, using the air model implemented for that
given study area. Only the first two production scenarios were considered for the proposed KMC study
area to estimate future emissions associated with NGS operations. The future emissions scenario also
considered Other Cumulative Sources (OCS) that may contribute to the environmental load of
emissions-related chemicals. These sources include local, regional U.S sources (including Four Corners
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Power Plant and San Juan Generating Station, among others), and global sources including emissions
from China, described in the following section.

San Juan River ERA Study Area

EPRI conducted a watershed-scale assessment of trace metal deposition and dynamics within the San
Juan River watershed attributed to emission of arsenic, mercury, and selenium from three regional
power plants (NGS, San Juan Generating Station, and Four Corners Power Plant). Atmospheric
modeling of arsenic, mercury, and selenium was conducted using a suite of regional air quality models
(WRF, CMAQ-APT, CMAQ, GEOS-Chem) and the output was incorporated into a watershed
biogeochemical cycling and aquatic biota bioaccumulation model (WARMF) to estimate concentrations
in surface water (arsenic, mercury, and selenium) and invertebrate and fish tissue (mercury). Modeling
estimates included contributions of local, regional, and global sources in the San Juan River basin
extending downstream and into the San Juan arm of Lake Powell. Figure 3.0-6 of the EIS depicts the
San Juan River watershed within the domain of the EPRI model. The methods used to develop the
models are summatrized in the EPRI report (EPRI 2016). The San Juan River study area was used to
evaluate ecological risk only because the negligible indirect effects could contribute to potential
cumulative impacts (Ramboll Environ 2016b).

The models are briefly described below and detailed description and methods used to develop the
models are summarized in the EPRI report (EPRI 2016).

e Weather Research and Forecasting (WRF) Model — used along with meteorological monitoring
data to simulate the regional atmospheric air quality at 4-km grid resolution.

e  Community Multiscale Air Quality-Advanced Plume Treatment (CMAQ-APT) Model — a
regional/local scale model used for modeling atmospheric transport and deposition of arsenic,
mercury, and selenium and applied over the approximate extent of the San Juan River basin.
The model is based on the USEPA CMAQ model and applies an advanced plume treatment
(APT) module for higher precision nearest to the source(s) to estimate wet and dry atmospheric
deposition.

e CMAQ Model — a regional scale model used for modeling atmospheric transport and deposition
of arsenic, mercury, and selenium and applied over the U.S.

e Goddard Earth Observing System with Chemistry (GEOS-Chem) Model — based on the National
Aeronautics and Space Administration (NASA) GEOS atmospheric global transport model
combined with a Harvard University atmospheric chemistry simulation model, was used to
simulate global mercury dynamics.

o Watershed Analysis Risk Management Framework (WARMF) Model — three-dimensional
dynamic model used to simulate the watershed transport, transformation and bioaccumulation
processes of wet and dry deposited constituents. WARMF was linked to CMAQ-APT wet/dry
deposition outputs to calculate concentrations of arsenic, selenium, and mercury in surface
water and mercury in the fish tissue. WARMF quantifies the relationship between atmospheric
deposition plus direct input from watershed sources of chemicals, and resulting concentrations
in surface water.

The coupling of the CMAQ-APT and WARMF models applied in the EPRI analysis has undergone peer-
review by experts in academia and government to ensure the accuracy of the models (EPRI 2016).

The objective in the WARMF model was to estimate annual deposition of arsenic, mercury and selenium
during the time period of 1990 — 2074 to account for historical contributions to deposition and media
concentrations, and “delayed” or latent contribution to fish tissue bioaccumulation after proposed shut
down of NGS in 2044. To these ends, atmospheric deposition was simulated for several potential
scenarios of emissions from local coal fired power plants as well as regional (U.S) and global sources of
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mercury beyond of the bounds of the San Juan River basin. Four air dispersion and deposition modeling
simulations were conducted:

e Baseline scenario — representing historical emissions and deposition to approximate “current”
conditions.

e Regional (U.S) scenario — post-2019 operation of NGS, post-2013 operation for FCPP and post-
USEPA Mercury and Air Toxics Standard (MATS) rule for other coal-fired power plants in U.S.

e 2050 Case Low — a lower bound estimate of future Chinese emissions.

e 2050 Case High — a higher bound estimate of future Chinese emissions.

In each of the China cases, FCPP, NGS and SJGS were modeled post-MATS, and current world
emissions also were included in the modeling. These China scenarios provide a lower and upper bound
mercury scenario to account for uncertainties in future Chinese emissions (EPRI 2016). Each scenario
incorporated three alternative NGS emissions scenarios for the period from 2020 to 2044: 2,250 MW
(maximum emissions, 3 units operate); 1,500-MW (minimum emissions, 2 units operate); and no
emission scenario (all units shut down in 2020).

Gap Regions ERA Study Area

Analysis of the Gap Regions (Ramboll Environ 2016c¢) was conducted to address potential risks to
aquatic and aquatic-oriented wildlife in the Colorado River upstream and downstream of Lake Powell, in
areas that were not specifically evaluated in the NGS Near-field or San Juan River ERAs. The Gap
Regions study area and chemicals of concern (arsenic, mercury, and selenium only) were defined based
on consultation with USFWS and other cooperating agencies specifically to address habitat for several
special status fish species. The two Gap Regions, for which one ERA was prepared with separate
results provided for the northeast and the southwest gap regions, fall outside of the 20-km NGS Near-
field study area and San Juan River study area. They are depicted in Figure 3.0-6 of the EIS and
include:

e Northeast Gap Region. This includes the portion of Lake Powell beyond the 20-km NGS Near-
field study area and the Colorado River northeast of Lake Powell upstream to the confluence of
the Colorado and Green rivers (approximately 274 km upstream of the Glen Canyon Dam).

e Southwest Gap Region. This includes the lower Colorado River downstream of the 20-km NGS
Near-field study area, from Lees Ferry to the confluence of the Colorado and Little Colorado
rivers (approximately 100 km downstream of the Glen Canyon Dam).

The AERMOD model provided deposition data to the extent of the model domain (out to a 50-km radius
from NGS) and deposition results for the model domain for mercury, selenium, and arsenic from 20 km
to 50 km were considered along with the EPRI model to provide future conditions media concentrations
data to characterize emissions and deposition of these chemicals to the watershed/surface water within
the Gap Regions.

Kayenta Mine ERA Study Area

The proposed KMC study area was based on consideration of the existing lease property boundaries,
the influence of active and proposed future mining activities (deposition area), the presence of human
residential areas (to support the human health evaluation), and the presence of special status species
and important ecological features (Ramboll Environ 2016d). This area includes key ecological habitats
(e.g., seeps and springs), soil, sediment, locations of special status species (i.e., Navajo sedge and
Mexican spotted owls), and surface water features that may be affected by potential transport off-site
(i.e., via overland flow and/or wind-generated erosion, via groundwater and other release and transport
mechanisms). The study area boundaries were determined in consultation with cooperating agencies
and are depicted in Figure 3.0-8 of the EIS.

Navajo Generating Station-Kayenta Mine Complex Project September 2016
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Appendix 3RA — Summary of Risk Assessments Conducted in Support of the NGS-KMC EIS 3RA-8

The deposition area is entirely within the proposed KMC study area and was defined using an approach
similar to that used to estimate the NGS Near-field study area, where AERMOD was applied to
determine air emission/dispersion and deposition associated with potential proposed KMC sources. Air
dispersion and deposition modeling was conducted by McVehil-Monnett Associates, Inc. (2016) to
evaluate the deposition of contaminants from mine operations through 2044 assuming continued
operations necessary to provide coal for power generation at NGS. Total suspended particulate
emissions were identified as the primary source of emission sources at the proposed KMC that may be
generated from mining/pit activities, handling of topsoil, overburden (i.e., soil layer overlying coal
deposits) and coal, coal processing, pit reclamation, road travel, and heavy equipment tailpipe
emissions. In addition to these local sources of future emissions, emissions/deposition from NGS also
were considered (NGS at KMC) using the maximum (3-Unit) production scenario.

The proposed KMC ERA study area includes the deposition area that was defined using an approach
similar to that used to estimate the Study Area for the Near-field ERA and is based on a selenium
deposition contour corresponding to 10 percent of the minimum selenium ecological soil screening level
(USEPA 2007), which is equivalent to an aerial deposition rate of 52 micrograms per square meter per
year. Air quality analyses were conducted by McVehil-Monnett Associates, Inc. for two reasonably
anticipated annual coal production rates: 5.5 million tons per year and 8.1 million tons per year. These
scenarios effectively address all potential NGS coal requirements for the future power operation
scenarios defined previously. For this and the other scenarios, two worst-case annual operating
scenarios were modeled for each alternative:

e 5.5 million tons per year — minimum coal production rate. Maximum emissions were identified for
years 2022 (to estimate particulate emissions associated with mining activities near permit
boundary) and 2043 (to estimate the highest annual particulate emissions); and

e 8.1 million tons per year — a maximum coal production rate. Maximum emissions were identified
for years 2027 (to estimate particulate emissions associated with mining activities near permit
boundary) and 2042 (to estimate the highest annual particulate emissions).

The proposed KMC ERA specifically evaluated the 8.1 million tons per year scenario (corresponding to
3-Unit Operation at NGS), and the 5.1 million tons per year scenario (corresponding to 2-Unit Operation
at NGS).

1.3 Risk Assessment Datasets

The datasets used for the ecological risk assessments included both measured analytical chemistry data
obtained within the defined study areas to represent baseline conditions and chemistry data developed
(modeled) using the watershed modeling air dispersion and/or deposition modeling described above
(i.e., AERMOD, and/or CMAQ-APT/WARMF per EPRI). The primary abiotic media of concern for the
ERAs included soil, surface water, and sediment. In addition, fish tissue also is of interest. The datasets
evaluated for each ERA included COPECSs for ecological evaluations that were defined for the Project in
development of the study plans. The full listing of COPECSs include hazardous air pollutants such as
metals/inorganic chemicals, organic chemicals including benzene and other volatile organics, and semi-
volatile organics such as polycyclic aromatic hydrocarbons (PAHs) and dioxins/furans for the NGS Near-
field ERA and the KMC ERA. Arsenic, mercury and selenium were the COPECSs evaluated for the San
Juan River and Gap Regions ERA. Datasets used to develop risk estimates were refined to relevant
datasets for each specific evaluation conducted to address site-specific considerations as defined in the
supporting technical documents (Ramboll Environ 2016a,b,c,d). A summary listing of all COPECs as
relevant to each ERA is provided in Table 3RA-2.

The datasets used for each of the Ramboll Environ risk assessments to describe baseline conditions are

briefly described below and include:

Navajo Generating Station-Kayenta Mine Complex Project September 2016
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Appendix 3RA — Summary of Risk Assessments Conducted in Support of the NGS-KMC EIS 3RA-9

o NGS Near-field ERA — NGS Near-field Investigation Report (Ramboll Environ 2016e) describes
the methods and results for abiotic sampling data collected in summer 2014 from soil, surface
water and sediment within the NGS study area.

e San Juan River ERA — baseline conditions data were based on sources available in the
literature for fish tissue, surface water and sediment. Key sources included:

—  Fish Tissue — USFWS (Simpson and Lusk 1999); Utah Department of Environmental
Quality-Division of Water Quality (UDEQ-UDWQ 2008); and USGS (Water Quality Portal
Database).

— Surface Water and Sediment — USFWS (Simpson and Lusk 1999); USGS (Water Quality
Portal Database; Hart et al. (2012); National Uranium Resource Evaluation (NURE)
Database, and National Geochemical Survey Database

e Gap Regions ERA — baseline conditions data were based on existing data developed during the
Near-field ERA where applicable, and sources available in the literature for fish tissue, surface
water and sediment. Key sources included:

—  Fish Tissue — USEPA (Olsen et al. 2009a; USEPA 2009a,b); USFWS (Lusk 2010; Lusk et
al. 2005; Simpson and Lusk 1999;USFWS 2014; National Contaminant Biomonitoring
Program [Jacknow et al. 1986]); Utah Division of Wildlife (UDWQ 2008); USGS (Eagles-
Smith et al. 2014; Hinck et al. 2006, 2003; Kepner 1988 (unpublished data); Walters et al.
2015; Water Quality Portal Database).

— Surface Water — Water Quality Portal Database and NGS Near-field data used to estimate
water concentration upstream and downstream of the 20-km study area.

— Sediment — National Geochemical Survey Database and NGS Near-field data used to
estimate water concentration upstream and downstream of the 20-km study area.

e Proposed KMC ERA — Proposed KMC Sampling Investigation Report (Ramboll Environ 2016g)
describes the methods and results for abiotic sampling data collected in summer 2014 from soil,
surface water and sediment within and adjacent to the proposed KMC study area.

As a component of the Near-Field ERA and Proposed KMC ERA, baseline soil conditions determined
through site-specific field sampling efforts (Ramboll Environ 2016e,f) were compared to
natural/anthropogenic background levels for the region reported in the web-based United States
Geologic Survey (USGS) web-based USGS Soil Survey Geographic Database to provide context to the
measured baseline soil concentrations. For future scenarios the following key data sources were used in
the ERASs:

e NGS Near-field ERA — Air dispersion and deposition modeling using AERMOD was performed
to quantify future impacts of NGS operations from 2020 to 2044 (Ramboll Environ 2016a).
Impacts of mercury emissions from sources other than NGS including local, regional and non-
U.S. sources (OCS) were characterized using mercury deposition data from the EPRI San Juan
River Basin study (EPRI 2016).

e San Juan River ERA — fish tissue and invertebrate tissue (mercury only), and surface water
(arsenic, mercury and selenium) data were developed from deposition data from the GEOS-
Chem and CMAQ-APT modeling results per the EPRI San Juan River Basin study (EPRI 2016).

e Gap Regions ERA — Near-field AERMOD air dispersion model for operations from 2020 through
2044 for arsenic, mercury, selenium from 20 km extent out to 50 km (the full computational
domain of AERMOD). Beyond the 50 km AERMOD extent, the deposition data from the GEOS-
Chem and CMAQ-APT modeling results per the EPRI San Juan River Basin study (EPRI 2016)
were used.

Navajo Generating Station-Kayenta Mine Complex Project September 2016
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Appendix 3RA — Summary of Risk Assessments Conducted in Support of the NGS-KMC EIS 3RA-10

e Proposed KMC ERA - air dispersion modeling using AERMOD (MMA 2015) was performed to
quantify future impacts of mining activities at proposed KMC from 2020 to 2044. In developing
exposure scenarios for the ERA (and HHRA), the influence of NGS emissions at the proposed
KMC was conducted to consider the potential additivity of ecological exposure that could occur if
NGS emission were deposited at the KMC. To that end, NGS AERMOD results at 50 km from
NGS, where the NGS and KMC AERMOD domains overlap, also were considered (Ramboll
Environ 2016d). Impacts of mercury emissions from sources other than NGS and proposed
KMC, including non-US sources (OCS), were characterized using modeled mercury deposition
rates from the EPRI San Juan River Basin study (EPRI 2016).

Methodologies for estimating chemical concentrations in environmental medium as recommended in the
USEPA Human Health Risk Assessment Protocol (HHRAP, USEPA 2005) were used to translate air
modeling results into media concentrations. Concentrations in fish tissue were modeled into fish based
on COPEC concentrations in surface water. For the San Juan River ERA, invertebrate and fish tissue
concentrations were estimated directly for mercury by the CMAQ-APT/WARMF model as reported in the
EPRI San Juan River Basin study (EPRI 2016), while arsenic and selenium tissue concentrations were
estimated via a food web model from surface water concentrations into fish.

For the risk assessments, these baseline and future scenario data were used directly as environmental
concentrations for comparison to ecological screening values and/or indirectly as food web model inputs
to predicted chemical concentrations in food items that may include: plants, invertebrates, small
mammals and fish, as applicable. A total daily dose was calculated for each species in order to
estimate dietary exposure to wildlife which was then compared to a toxicity reference value in order to
determine potential risk.

14 Ecological Risk Assessment Process Overview

This section provides a brief ERA process overview for each ERA component: Problem Formulation,
Exposure Assessment, Toxicity Assessment, Risk Characterization and Uncertainty Analysis. The
process overview discusses risk assessment as it applies to each ERA conducted for the Project. Key
exposure and toxicity assumptions particular to a given ERA are discussed in the summary of ERA
results presented subsequently.

The Problem Formulation synthesizes what is known or predicted for a given study area under
evaluation to develop a CSM that will guide the ERA process (USEPA 1997). The problem formulation
identifies the environmental setting and ecological habitat characteristics, representative receptors of
interest (drawn from the potential ecological receptors with expected or observed presence), COPECs,
media of interest, exposure pathways, and develops assessment endpoints and measures of effect to
evaluate ecological risk. Some receptors may be evaluated as individual populations or individual
organisms of a species, while others are evaluated as ecological communities (i.e., an aggregate of
organism populations).

Conceptual site models that illustrate potentially complete exposure pathways for each of the study
areas is discussed in detail in each of the ERAs conducted for the Project (Ramboll Environ
2016a,b,c,d), and COPECs identified for each ERA were summarized in Table 3RA-2 and will not be
repeated here. Table 3RA-3 presents a summary of the receptors, exposure pathways and also
presents the outcome of the problem formulation, summarizing the assessment endpoints and
measurement endpoints for each of the representative receptors and relevant exposure pathways
selected for evaluation in the ERASs.

Navajo Generating Station-Kayenta Mine Complex Project September 2016
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Appendix 3RA — Summary of Risk Assessments Conducted in Support of the NGS-KMC EIS 3RA-11

14.1 Key Exposure and Toxicity Assumptions Applied for the Ecological Risk
Assessments

The exposure assessment presents the assumptions and parameters used to develop estimates of
exposure. Per USEPA guidance (USEPA 1997), the ERA is an evaluation based on conservative
assumptions and is intended to eliminate COPECSs with no potential to cause risk. The refined evaluation
allows for refinement of COPECs identified in the initial tier (screen) as having a potential to cause risk,
and allows for the identification and characterization of current and future risk using site-specific/more
realistic assumptions regarding exposure. For these ERAs, all COPECs were retained throughout the
screening and refinement steps. The screening results (using maximum COPEC concentrations) and
refined and average results (using the 95% UCL and average COPEC concentrations) are presented
together rather than as separate sections of the ERA so that the reviewer can see the range of HQs
using average, refined and maximum COPEC concentrations.

An ecological community is a group of actually or potentially interacting species living in the same area.
In the context of the ERAs, community receptors are assessed as a group such as the terrestrial plant
community, the terrestrial invertebrate community, and the benthic invertebrate community. Assessing
contaminant exposure in ecological communities is based upon the integration of all exposures (via
multiple uptake/exposure pathways) into a media-specific (soil, sediment or water) ecological screening
value irrespective of any food-web modeling. For example, plant communities experience direct uptake
via roots and/or foliage and plant benchmarks are developed based on the administered dose (to soil
and/or foliage) without consideration of uptake, uptake rates, and other food-web based exposure
assumptions.

Wildlife exposure uses food-web modeling to estimate exposure dose or total daily dose (TDD) based on
exposure via the diet. The dose is modeled using EPCs and exposure parameters for a given
representative receptor. The ingested dose equation to model exposure for a wildlife receptor,
reproduced from the Near-field ERA (Ramboll Environ 2016a), is presented below for reference.

([IRfood x Cfood] + [IRsoilsed xCsoilsed] + [IRwater x Cwater])x AUF x AF

TDD = B0
Where:
TDD = Total daily dose (mg COPEC/kg wet weight per day [ww/day)
IRFOOD = Ingestion rate of food (kg/day)
CFOOD = Concentration of the COPEC in food (mg/kg)
IRSOIL/SED = Ingestion rate of sediment or soil (kg/day)
CSOIL/SED = Concentration of COPEC in soil or sediment (mg/kg)
IRWATER = Ingestion rate of water (L/day)
CWATER = Concentration of COPEC in water (milligrams per liter [mg/L])
AUF = Area use factor (unitless)
AF = Assimilation factor (unitless)
BW = Body weight (kg ww)
and:
Navajo Generating Station-Kayenta Mine Complex Project September 2016
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CrooD = 5(CrFoobp1 +PFoob1)* (CFooD2 + Proobp2)+ (CFooD i + PFooD i)

CFOOD = Concentration of COPEC in food (mg/kg)

CFOOD1 = CMEDIUM x BAF FOOD1 (mg/kg)

PFOOD1 = Proportion of diet composed of food item 1 (unitless)
CFOOD2 = CMEDIUM x BAF FOOD2 (mg/kg)

PFOOD2 = Proportion of diet composed of food item 2 (unitless)
CFOOD i = CMEDIUM x BAF FOOD i (mg/kg)

PFOOD i = Proportion of diet composed of the it food item (unitless)
BAF FOOD1 = Bioaccumulation factor for first food item (unitless)

BAF FOOD2 = Bioaccumulation factor for second food item (unitless)
BAFFOOD i = Bioaccumulation factor for the ith food item (unitless)

The exposure assessment involves defining each of the input parameters needed to assess exposure
including development of exposure point concentrations or concentration of COPEC in media, life history
parameters and chemical-specific uptake factors, all of which are used in development of quantitative
estimates of exposure. Key assumptions regarding these input parameters common to all evaluations
are presented below. The reader is referred to the ERA technical documents for specific parameters and
sources:

e Life History parameters — include wildlife characteristics that allow for development of exposure
estimates. Key parameters include food and water ingestion rate, dietary composition, animal
body weight and foraging range. For the four ERAS, central tendency estimates (e.g., average
values) were used wherever possible for all life history parameters in order to develop exposure
estimates for both the maximum exposure and refined scenarios. For simplicity, the same set of
life history parameters were used in the ERAs for maximum and refined exposure scenarios.
Key sources for life history parameters include USEPA (USEPA 1993) and Oak Ridge National
Laboratory (Sample et al. 1996).

e Uptake Factors — Bioaccumulation factors (BAFs) estimate prey tissue concentrations in the
absence of empirical tissue concentration data; this estimate is based on the product of the BAF
and media concentration. Literature BAFs are available for soil to terrestrial invertebrates,
soil/sediment to plants, soil to small mammals; and sediment to benthic invertebrates and
sediment and/or surface water to fish. Key sources for uptake factors include USEPA EcoSSL
guidance (USEPA 2007) and USEPA Region 6 Combustion Guidance (USEPA 1999).

e Exposure Point Concentrations (EPCs) — refer to media (i.e., soil, water, sediment and food)
concentrations to which animals and plants may be exposed. The ERAs included EPCs for each
of the various scenarios evaluated (e.g., baseline, B2, etc.) based on the following:

e Maximum Exposure Scenario — a conservative screening estimate of the EPC is used
(maximum concentration) and is based on assumption that all receptors are exposed to the
maximum concentration detected for each medium of concern relevant to that receptor.

¢ Refined Exposure Scenario — 95 percent upper confidence limit (95% UCL) is used as the EPC
if it can be calculated. If a 95% UCL cannot be calculated, the maximum value is used as the
refined concentration. The arithmetic mean also is considered within the context of the refined
exposure scenario, especially in instances where a 95% UCL cannot be calculated.

Navajo Generating Station-Kayenta Mine Complex Project September 2016
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The 95% UCL of the arithmetic mean reported in the ERAs was calculated using ProUCL version 5.0.00
(USEPA 2013) wherever data density (i.e., n=6) and COPEC detection were sufficient to compute the
95% UCL of the mean; otherwise, the maximum detected concentration (MDC) was applied.

For the ERAs conducted for the Project, there were multiple scenarios evaluated for each receptor under
maximum, refined and average exposure scenarios. The basic scenarios evaluated include:

e Baseline

e Future NGS Operations and KMC
—  3-Unit (B2)
- 2-Unit (A1)

—  2-Unit Partial Federal Replacement (A1400)
e  Other Cumulative Sources (OCS)
e Total Cumulative = Baseline + Future NGS and KMC Operations + Other Cumulative Sources

¢ No Action Alternative = Baseline + Other Cumulative Sources

The toxicity assessment evaluates available toxicity and other effects information to correlate the
exposure to adverse effects. Toxicity reference values (TRVS) that correlate a specified effect to a given
chemical concentration are used to characterize potential ecological effects. The effects data used to
evaluate ecological risks resulting from chemical exposure were obtained from literature-derived single-
chemical toxicity data. Toxicity data used to develop risk estimates were presented in each of the ERAs
developed for the Project (Ramboll Environ 2016a,b,c,d).

Community-level receptors (i.e., terrestrial invertebrates, terrestrial plants, benthic invertebrates, and
aquatic biota including fish) are assumed to be exposed to constituents on a continuous whole body
basis. Assessing constituent exposure to ecological communities is, therefore, based upon the
integration of all exposures into a single criterion for the medium of exposure (i.e., the ecological
screening value). Toxicity data are literature-derived medium-specific values (e.g., soil, surface water,
sediment screening benchmarks). These values are based on no observed effect concentration
(NOECs) and/or lowest observed effect concentrations (LOECs) and are considered protective of the
community for which they were derived.

The following were the key sources of ecological screening values and toxicity data used in the ERA
reports and are from generally recognized sources. Other sources also were considered in the absence
of information in these primary sources.

e  Soil Screening Values

— USEPA Eco-SSL plant-based and soil invertebrate-based values
(http://www.epa.gov/ecotox/ecossl/).

— USEPA Region 6 Screening Level Ecological Risk Assessment Protocol for Hazardous
Waste Combustion Facilities (USEPA 1999).

— ORNL terrestrial plant and invertebrate (earthworm) screening values (Efroymson et al.
1997a,b). Values for soil microorganisms and microbial processes (Efroymson et al. 1997b)
were used in cases when earthworm-based values are not available.

e Sediment Screening Values

— USEPA Region 6 Screening Level Ecological Risk Assessment Protocol for Hazardous
Waste Combustion Facilities (USEPA 1999).

Navajo Generating Station-Kayenta Mine Complex Project September 2016
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Appendix 3RA — Summary of Risk Assessments Conducted in Support of the NGS-KMC EIS 3RA-14

National Oceanic and Atmospheric Administration (NOAA) Screening Quick Reference
Tables (Buchman 2008). Threshold effects concentrations (TECs) from consensus-based
sediment quality guidelines (MacDonald et al. 2000) were preferentially selected where
available.

USEPA Region 3 (USEPA 2006) freshwater screening values.

e Surface Water Screening Values

USEPA National Ambient Water Quality Criteria (USEPA 2015).

Standards for Interstate and Intrastate Surface Waters, Title 20 Chapter 6 Part 4 (New
Mexico Water Quality Control Commission 2012).

Navajo Nation Surface Water Quality Standards (Navajo Nation Environmental Protection
Agency 2004).

Arizona Department of Environmental Quality water quality standards for surface (Arizona
DEQ 2009).

USEPA Draft Aquatic Life Ambient Water Quality Criterion for Selenium (Freshwater)
(USEPA 2015).

Screening Level Ecological Risk Assessment Protocol for Hazardous Waste Combustion
Facilities: Appendix E, Toxicity Reference Values (USEPA 1999).

Utah Department of Environmental Quality water quality management: Standards (Utah
DEQ 2014).

Toxicological Benchmarks for Screening Potential Contaminants of Concern for Effects on
Aquatic Biota — 1996 Revision (Suter and Tsao 1996).

Aquatic community receptors were evaluated by comparison of medium-specific concentrations to
applicable ecological screening values. For evaluation of aquatic organisms, use of the dissolved
(filtered) water concentration is generally of most relevance for metals (including arsenic and
mercury/methylmercury) and organic chemicals, as dissolved concentrations represent the bioavailable
fraction of COPECSs. The exceptions are aluminum and selenium that are typically evaluated using total
(unfiltered) concentrations.

e Critical Body Residue Values

Jarvinen and Ankley database (1999), primary source of CBRs used in evaluation of fish
tissue residues for COPECS other than mercury.

U.S. Army Corps of Engineers (USACE) Environmental Residue Effects Database (ERED),
another primary source of CBRs used in the evaluation of fish tissue residues for COPECs
other than mercury.

Beckvar et al. (2005), source for a value of 0.2 mg/kg wet weight for mercury used for
special status fish species and early life stage fish. A CBR of 0.77 mg/kg wet weight was
used for general (representative/non-special status) fish in the food web model.

USEPA (2015) Draft Aquatic Life Ambient Water Quality Criterion for Selenium.

e Toxicity Reference Values

Navajo Generating Station-Kayenta Mine Complex Project

USEPA. 2007c. Guidance for Developing Ecological Soil Screening Levels (Eco-SSLs).
Attachment 4-5 Eco-SSL Standard Operating Procedure (SOP) #6: Derivation of Wildlife
Toxicity Reference Value. OSWER Directive 9285.7-55. Revised June.

USEPA. 2002. USEPA Region 9 Biological Technical Assistance Group (BTAG)
Recommended Toxicity Reference Values for Mammals. Revision Date 11/21/02.

September 2016

Draft Environmental Impact Statement



~N~No o AW N

(o]

10
11
12

13
14
15
16
17
18

19

20
21
22
23
24
25

26
27
28
29
30
31

32
33
34
35
36
37
38
39
40

41

Appendix 3RA — Summary of Risk Assessments Conducted in Support of the NGS-KMC EIS 3RA-15

— USEPA. 2009b. USEPA Region 9 Biological Technical Assistance Group (BTAG)
Recommended Toxicity Reference Values for Birds. Revision Date 02/24/09.

— Sample et al. 1996. Toxicological Benchmarks for Wildlife: 1996 Revision. Oak Ridge
National Laboratory, Oak Ridge, TN. June 1996. ES/ER/TM-86/R3.

— LANL. 2012. Los Alamos National Laboratory (LANL) Ecorisk Database (Release 3.1).
Available at: http://www.lanl.gov/icommunity-
environment/environmentalstewardship/protection/eco-risk-assessment.php

Two types of toxicity reference values (TRVs) were considered to develop risk estimates for wildlife.

e NOAEL-base TRVs — toxicity data applied for the ERAs are no observed adverse effect level
(NOAEL) or equivalent no observed effect concentrations (NOECSs). Use of no effect level
values is appropriate when assessing potential risk to federally listed species. These values
represent the concentration at or below which the potential for adverse effects are not expected.

e LOAEL-based TRVs — a second set of toxicity data applied for the ERAs are lowest observed
adverse effect level (LOAELS) or equivalent lowest observed effect concentrations (LOECS).
Use of lowest effect level values is appropriate when assessing potential risk to non-listed
species and is generally considered protective of organism populations. These values represent
the concentration at or above which there is a potential for adverse effects. The LOAEL/LOEC
values are considered only in the refined exposure scenario.

14.2 Key Concepts for Risk Estimation and Description

Risk estimation uses quantitative methods to evaluate the potential for risk. Risk estimates are derived
for each assessment endpoint using the defined measures of exposure (medium-specific maximum and
refined concentrations) and effect (chemical-specific TRVs) of each defined exposure scenario. The risk
description considers the quantitative risk estimates and, along with other lines of evidence (e.g., habitat
and vegetation quality, consideration of background conditions, receptor diet) and potentially affected
receptor groups, serves to identify chemicals for additional consideration.

For ecological community-level receptors, the potential risk is estimated by direct comparison of
measured concentrations of COPECs in soil, sediment, surface water or fish tissue to their respective
screening level or benchmark TRVs. These comparisons apply to the soil community (terrestrial plants
and terrestrial invertebrates) exposed to soil the aquatic community (fish, and other aquatic biota
including aquatic invertebrates, plants and amphibians) exposed to surface water, and benthic
invertebrates exposed to sediment using the following relationship:

HQ = Maximum Detected Concentration or 95% UCL

Ecological Screening Value (ESV)

The hazard quotient is a unitless value that relates the measured (or modeled using uptake factors)
concentration in site media (e.g., soil) to a known literature-based toxicity level expressed in the same
units of measure (e.g., milligrams per kilogram). Chemical concentrations in excess of literature-based
toxicity levels indicate a potential for adverse effects to a given community. In general, media-specific
concentrations less than or equal to the applicable ecological screening value (typically based on a no
effect level) are unlikely to result in impairment of health for ecological receptors and can be effectively
eliminated from further consideration. The risk estimates for community level receptors (organism
populations), based on comparison of applicable ecological screening values (protective of organism
health) to medium-specific concentrations, may be interpreted as follows:
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o  HQax less than or equal to 1
— Ecological risk is highly unlikely
— No further concerns
o  HQefineq lESS than 1 but HQ,ax greater than 1
— Ecological risk to individual organisms possible
— Ecological risk to organism populations is unlikely or negligible
— Evaluate other lines of evidence (e.g., background conditions) to draw conclusions
o HQcfineg greater than 1
— Ecological risk to community/population may be possible
— Evaluate other lines of evidence (e.g., background conditions) to draw conclusions
For birds and mammals, the risk estimate is based on a hazard quotient defined as the ingested dietary
dose (i.e., the intake of chemicals in soil or sediment, food, and water) divided by the chemical-specific

toxicity reference value expressed in the same units of measure (i.e., milligrams food/water per kilogram
body weight per day):

Dietary Dose

- Toxicity Reference Value

Food web biotransfer from contaminated media to biota is based on assumptions that generally result in
conservative estimates of exposure dose. For bird and mammal evaluations, the hazard quotient may be
interpreted as follows:
e No observed adverse effect level hazard quotient,,s is less than or equal to 1
— Ecological risk is highly unlikely
— No further concerns.

e No observed adverse effect level hazard quotient,,« greater than 1 but no observed adverse
effect level hazard quotient,e.eq l€SS than or equal to 1

— Ecological risk to individual organisms possible.
— Ecological risk to organism populations is unlikely or negligible.
— Evaluate other lines of evidence (e.g., background concentrations) to draw risk conclusions.

¢ No observed adverse effect level HQefineq greater than 1 but lowest observed adverse effect
level HQ efineq lESS than 1

— Ecological risk to individual organisms possible

— Ecological risk to population is low or negligible

— Evaluate other lines of evidence (e.g., background conditions) to draw conclusions
e Lowest observed adverse effect level hazard quotient,.g,.q greater than or equal to 1

— Ecological risk to population may be present.

— Proceed to risk management and/or consider additional lines of evidence and/or studies to
further refine risk estimate.
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Appendix 3RA — Summary of Risk Assessments Conducted in Support of the NGS-KMC EIS 3RA-17

The HQ is not a predictor of risk but rather is tool used to evaluate potential risk and to identify chemicals
that can be eliminated from further study (i.e., no potential risk) and for which additional evaluation may
be required (Allard et al. 2009; USEPA 1997). It is important to recognize that the magnitude of the HQ is
not comparable across (or within) representative receptors (i.e., an HQ of 10 for one receptor is not
necessarily “worse” than a HQ of 5 for another), as the underlying dose-response relationship may not
be linear or comparable between representative species (Allard et al. 2009).

Due to the inherent uncertainties in uptake, toxicity, and exposure terms included in the calculation, the
level of mathematical precision of an HQ is only considered reliable to one significant digit. Providing
additional significant digits (e.g., to the nearest tenth, HQ=5.6) compounds this uncertainty and
overstates the level of confidence in the HQ.

143 Ecological Risk Assessment Results

The ERA quantified chemical risk for representative ecological receptors selected based on ecological
conceptual site models (CSMs), which graphically and narratively describe the relationship between
potential source, release mechanisms (e.g., aerial deposition, wind-generated dusts) and environmental
exposure to potential receptors (animals and plants). Risk characterization is the estimation and
description of risk based on the exposure and toxicity assessment and also considers the uncertainties
associated with the estimation and description of risk (USEPA 1999, 1998, 1997). Two primary estimates
of risk were developed for the ERAS:

e Screening or Maximum evaluation. An initial tier of evaluation that uses the maximum estimate
of exposure and toxicity to return a conservative estimate of risk (HQmax)-

¢ Refined evaluation. A subsequent tier of evaluation where the risk estimate (HQefineq) IS
developed using refined exposure assumptions and toxicity data. This step was applied to each
COPEC regardless of whether ecological risk could be excluded using the maximum
concentration.

The outcome of the refined evaluation represents a scientific management decision point (USEPA 1997)
in which the conclusion of acceptable (negligible risk) or unacceptable ecological risk is used to guide
risk management decisions or define additional data needs to further characterize risk. . For special
status species, the protection of individual organisms is of most importance and so results based on
maximum and refined EPCs and no effect toxicity data are of most relevance. For non-listed species the
goal is protection of the organism population and so focus on refined results considering central
tendency media concentrations (95% UCL and average) and no effect toxicity data and lowest effect
toxicity data, where applicable, is appropriate. For all receptors evaluated in the ERAS, the maximum
and refined concentrations were initially compared to no effect toxicity data to return conservative
estimates of risk. As warranted, the lowest effect toxicity data were used to provide a more realistic
estimate of risk for organism populations.

Summary of Risk Assessment Results

The results summarized below are representative of the affected environment (baseline conditions), and
environmental consequence (future conditions) that includes NGS or KMC and other cumulative
sources. Table 3RA-7 through Table 3RA-9 provide a summary of the risk results for all receptors
evaluated for the ERAs.

Near-field ERA

The Near-field ERA evaluated the potential for risk to ecological receptors from exposure to chemicals
associated with baseline conditions, future NGS sources, and other cumulative sources (OCS) from
regional/global emissions and deposition. The Near-field study area is known to support various wildlife
species and plant and animal communities, and representative receptors were selected from among
plant and animal groups known or expected to occur regionally, including special status (State and/or
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Appendix 3RA — Summary of Risk Assessments Conducted in Support of the NGS-KMC EIS 3RA-18

Federally Species listed as threatened or endangered). Table 3RA-3 presents a concise summary of the
receptors, assessment and measurement endpoints and media of concern evaluated for the Near-Field
ERA evaluated for the Near-field ERA.

Based on the results of the NGS Near-field ERA, population, community, and ecosystem level risk for
aquatic and terrestrial species are unlikely as a result of NGS emissions. The baseline and future risks
to aquatic and terrestrial receptors within the NGS Near-Field Study Area provided in Table 3RA-4
(terrestrial) and Table 3RA-5 (aquatic) and can be summarized as follows. The reader is referred to
the NGS Near-field ERA (Ramboll Environ 2016a) for full detail regarding results.

Baseline Risk Summary

e Concentrations of key COPECSs are consistent with or below background concentrations for the
area within 150 km of the NGS and within the State of Arizona.

e Baseline conditions do not pose unacceptable risks to special status species, including the
western yellow-billed cuckoo, the Southwestern willow flycatcher, and the special status plant
and fish species, if present (all maximum HQs<1).

e Current conditions do not pose unacceptable risks to the terrestrial plant community, soil
invertebrate community, or the aquatic community and benthic invertebrate community (all
refined HQs<1).

e Current conditions do not pose unacceptable risks to non-special status terrestrial or aquatic-
oriented mammal and bird populations (refined HQs<1).

3-Unit and OCS Risk Summary

e All 3-Unit and OCS HQs were well below 1 for the terrestrial plant community, soil invertebrate
community, or the aquatic community, benthic invertebrate community using maximum
concentrations of COPECs

e 3-Unit and OCS HQs using maximum concentrations and NOAEL TRVs were below 1 for each
COPEC-receptor combination.

e 3-Unit and OCS future contributions from NGS do not pose a risk to fish, bird or mammal
populations, including special status species.

Total Cumulative Risk Summary (Baseline+3-Unit+OCS)

e All total cumulative risk HQs using refined concentrations of COPECs were below 1 for the
terrestrial plant community, soil invertebrate community, aquatic community or benthic
invertebrate community.

e All maximum total cumulative fish tissue HQs were below 1 suggesting that risk to both
representative and special status fish, if present, is highly unlikely.

o All total cumulative risk HQs using refined concentrations of COPECs were below one for all
non-special status wildlife COPEC-receptor combinations.

These results suggest that contributions from baseline, other regional/global sources and future NGS
operations do not pose a risk to representative or special status wildlife within the NGS Near-Field Study
Area.

Gap Regions ERA

The Gap Regions ERA evaluated the potential for risk to ecological receptors from exposure to
chemicals associated with NGS and regional/global emissions and deposition in two subareas:
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Appendix 3RA — Summary of Risk Assessments Conducted in Support of the NGS-KMC EIS 3RA-19

Northeast Gap area and Southwest Gap area. Baseline, future NGS operations and OCS scenarios
were evaluated for a number of ecological receptors based on exposure to surface water and sediment
and exposure via the food chain. The Gap Regions study area is known to support various aquatic
oriented wildlife species and aquatic plant and animal communities, and representative receptors were
selected from among plant and animal groups known or expected to occur regionally including special
status (state and/or federally listed as threatened or endangered). This area was included for evaluation
based on request from USFWS to evaluate those aquatic areas that were not specifically addressed as
part of the Near-field ERA or the San Juan River ERA. Table 3RA-3 presents a concise summary of the
receptors, assessment and measurement endpoints and media of concern evaluated for the Gap
Regions ERA. Only arsenic, mercury, methylmercury and selenium were evaluated in the Gap Region
ERA.

Northeast Gap

Based on the results of the Gap Regions ERA for the Northeast Gap, population, community, and
ecosystem level impacts for aquatic and aquatic-oriented species are unlikely as a result of NGS
emissions. The baseline and future risks to aquatic/aquatic-oriented receptors within the Northeast
Gap Region Study Area are provided in detail in Table 3RA-6 and can be summarized as follows:

Baseline Risk Summary

e Aguatic Community and Benthic Community - refined HQs based on total and dissolved
concentrations of COPEC in surface water and sediment were less than or equal to 1. Risk not
expected based on direct contact of aquatic community to surface water or direct contact of
benthic community to sediment.

e Early Life Stage (ELS) Fish - CBR HQs using maximum concentrations exceeded 1 for mercury
(HQ=4), however ELS CBR HQs were below 1 using refined concentrations. Risk is not
expected.

e Adult Non-Special Status Fish - all CBR HQs were below 1 using maximum baseline tissue
conditions. Risk is not expected.

e Special Status Species Fish - CBR HQs based on maximum and refined fish tissue
concentrations measured in surrogate fish species were below 1 for each species evaluated.
Risk is not expected.

e Aguatic-Oriented Non-Special Status Representative Wildlife - HQs exceeded 1 for the muskrat
(arsenic HQ=2, mercury HQ=2, and selenium HQ=2), raccoon (selenium, HQ=2), and little
brown bat (selenium, HQ=2) using maximum concentrations and NOAEL TRVs. However, HQs
for all COPEC-receptor pairs in the refined evaluation were below 1. Risk is not expected.

e Aguatic-Oriented Special Status Species Wildlife - HQs for the special status bird species (willow
flycatcher and yellow-billed cuckoo) were below 1 using maximum and refined COPEC
concentrations. Risk is not expected.

3-Unit and OCS Risk Summary

e All 3-Unit HQs were well below 1 for aquatic community, benthic community, fish, and aquatic-
oriented bird and mammal populations, including special status species, using maximum
concentrations of COPECs indicating that 3-Unit emissions do not contribute appreciably to risk
estimates. Risk is not expected.

e AllOCS HQs were below 1 for aquatic community, benthic community, non-special status
species fish, and aquatic-oriented bird and mammal populations including special status species
using maximum concentrations of COPECSs indicating that OCS emissions do not contribute to
risk for these receptors. Risk is not expected.
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Appendix 3RA — Summary of Risk Assessments Conducted in Support of the NGS-KMC EIS 3RA-20
e Special Status Species Fish - maximum OCS CBR HQs were equal to 1 for mercury for each of
the special status fish species evaluated, indicating an appreciable contribution from OCS.
However, all refined CBR HQs were less than 1. Risk is not expected.

Total Cumulative Risk Summary (Baseline+3-Unit+OCS)

e Aguatic Community and Benthic Community - with the exception of maximum concentrations of
selenium in surface water, all total cumulative risk HQs (Baseline + 3-Unit + OCS) using
maximum concentrations of COPECs in water and sediment were below one for all COPEC-
receptor combinations. All HQs using refined concentrations of COPECs in surface water and
sediment were below 1. Risk is not expected.

e Early Life Stage (ELS) Fish - CBR HQs using maximum modeled COPEC concentrations
exceeded 1 for mercury (HQ=4), but all refined CBR HQs were less than 1. Risk is not expected.

e  Adult Non-Special Status Fish — CBR HQ using maximum modeled and measured COPEC
concentrations were less than or equal to 1, and all CBR HQs (using modeled and measured
data) were less than 1 in the baseline evaluation. Risk is not expected.

e Special Status Species Fish - CBR HQs based on maximum concentrations exceeded 1 for
mercury (HQ=2) for all five special status fish (using surrogate species). Exceedance was driven
by contribution of OCS to baseline risk. However, refined fish tissue concentrations measured in
surrogate fish species were equal to 1 for each species evaluated. Risk is not expected.

e Aguatic-Oriented Special Status Species Wildlife - maximum total cumulative risk HQs for the
southwestern willow flycatcher and yellow-billed cuckoo were below 1 indicating that maximum
emissions from future operations will not adversely affect these listed birds. Risk is not expected.

e Aguatic-Oriented Non-Special Status Representative Wildlife - while total cumulative HQs using
maximum COPEC concentrations and NOAEL TRVs exceeded 1 for the bald eagle
(methylmercury, HQ=2), little brown bat (selenium, HQ=2), raccoon (selenium, HQ=2), and
muskrat (arsenic, mercury and selenium, HQ=2), all total cumulative risk HQs using refined
concentrations of COPECs were below 1 for all COPEC-receptor pairs. Risk is not expected.

Southwest Gap

Based on the results of the Gap Regions ERA for the Southwest Gap, population, community, and
ecosystem level risk to benthic organisms, early life stage fish and special status species birds are
unlikely. However, there is a potential for risk for the aquatic community from selenium (driven by
baseline conditions), non-special status fish from mercury and selenium for some individual fish
species populations, special status fish (humpback chub, roundtail chub, bonytail chub and razorback
sucker) from mercury, and herbivorous, omnivorous and insectivorous mammal populations from
selenium. The baseline and future risks to aquatic/aquatic-oriented receptors within the Southwest
Gap Region Study Area are provided in detail in Table 3RA-7 and can be summarized as follows:

Baseline Risk Summary

e Aguatic Community and Benthic Community — maximum and refined HQs were below 1 based
on COPEC concentrations in surface water (dissolved) and sediment. The maximum and refined
HQ exceeded 1 for selenium (HQ=6) only based on total surface water concentration, however
all refined HQs for remaining COPECs were less than 1. The selenium exceedance for the
refined HQ is based on the maximum concentration (a conservative value due to a small
dataset) and the average concentration used in the refined evaluation also exceeds 1 (HQ=2).
With the exception of selenium in surface water, risk is not expected for aquatic community
direct contact surface water or direct contact of benthic community to sediment.
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Appendix 3RA — Summary of Risk Assessments Conducted in Support of the NGS-KMC EIS 3RA-21

Early Life Stage (ELS) Fish — CBR HQs using maximum and refined modeled COPEC
concentrations were below 1 for each COPEC. Risk is not expected.

Adult Non-Special Status Fish — CBR HQs using maximum and refined modeled COPEC
concentrations were below 1 for all COPECs. Maximum and refined measured mercury and
selenium CBR HQs exceeded 1 for individual fish species, with refined HQs=2 for all fish
showing exceedances. However, refined CBR HQ were less than or equal to 1 based on the
average of all fish species evaluated suggesting risk to the fish community as a whole may be
acceptable, although the potential for risks from mercury and selenium cannot be ruled out for
certain species of fish in the Southwest Gap Region.

Special Status Species Fish — CBR mercury HQs were below 1 for each fish species evaluated
with the exception of razorback sucker (HQ=5 using maximum tissue concentration, and HQ=3
using refined tissue concentration for the surrogate, flannelmouth sucker). When bluehead
sucker is used as a surrogate for the razorback sucker, the HQs were less than 1. Potential for
risks from mercury cannot be ruled out for the razorback sucker.

Aquatic-Oriented Non-Special Status Representative Wildlife — HQs exceeded 1 for all avian
receptors evaluated using maximum and refined concentrations and NOAEL TRVs for
methylmercury (refined HQ=3 for all). However, refined HQs for birds using LOAEL TRVs were
less than 1 indicating that risk is not expected for bird populations. For mammals, HQs
exceeded 1 using maximum and refined concentrations and NOAEL TRVs for methylmercury for
muskrat and raccoon (refined HQ=2) and selenium for all mammalian receptors (range of HQ=
2-3). The methylmercury refined HQs for mammals were less than 1 based on LOAEL TRVS,
however all LOAEL-based HQs for selenium (HQ=2 for each mammalian receptor) exceeded 1,
indicating a potential for risk for herbivorous, omnivorous and insectivorous mammal
populations.

Aquatic-Oriented Special Status Species Wildlife — HQs for the special status southwestern
willow flycatcher and western yellow-billed cuckoo were below 1 using maximum and refined
concentrations and NOAEL TRVSs. Risk is not expected.

3-Unit and OCS Risk Summary

All 3-Unit HQs were well below 1 for aquatic community, benthic community, fish, and aquatic-
oriented bird and mammal populations, including special status species, using maximum
concentrations of COPECs indicating that 3-Unit emissions do not contribute appreciably to risk
estimates. Risk is not expected.

All OCS HQs were below 1 for aquatic community, benthic community, non-special status
species fish, and aquatic-oriented mammal populations including special status species using
maximum concentrations of COPECs indicating that OCS emissions do not contribute to risk for
these receptors. Risk is not expected. However, some OCS HQs exceeded 1 for special status
species fish and non-special status species birds, discussed below.

Special Status Species Fish - maximum and refined OCS CBR HQs were greater than 1 for
mercury (HQ=4 maximum, and HQ=2 refined) for each of the special status fish species
evaluated, indicating an appreciable contribution to risk from OCS. Maximum and refined OCS
CBR HQs were less than 1 for all other COPECSs. The potential for risk from OCS alone cannot
be ruled out.

Aquatic-Oriented Non-Special Status Representative Wildlife - OCS HQs using maximum and
refined concentrations and NOAEL TRVs were below 1 for each COPEC-receptor pair with the
exception of the OCS contribution of methylmercury for the bald eagle (refined HQ=2). However,
the OCS HQ for the eagle based on refined concentrations of methylmercury and a LOAEL TRV
was less than 1 indicating that potential risk to piscivorous bird populations is not expected.
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Appendix 3RA — Summary of Risk Assessments Conducted in Support of the NGS-KMC EIS 3RA-22

Total Cumulative Risk Summary (Baseline+3-Unit+OCS)

e Aguatic Community and Benthic Community - maximum and refined HQs were below 1 based
on COPEC concentrations in surface water (dissolved) and sediment. The maximum and refined
HQ exceeded 1 for selenium (HQ=6) based on total surface water concentration, however all
refined HQs were less than 1 for the remaining COPECSs. 3-Unit and OCS do not appreciably
contribute to risk estimates. With the exception of selenium, risk is not expected for aquatic
community direct contact surface water or direct contact of benthic community to sediment.

e Adult Non-Special Status Fish - maximum total cumulative HQs using modeled fish tissue
ranged from 0.01 to 1, which was contributed to almost entirely from baseline with an
appreciable contribution of methylmercury from OCS (HQ=0.9). Maximum and refined measured
mercury and selenium CBR HQs exceeded 1 for individual fish species, with refined HQs
ranging from 2 to 3 for some fish species, with an appreciable contribution from OCS (HQ=0.5).
However, refined CBR HQ were less than or equal to 1 based on the average of all fish species
evaluated suggesting risk to the fish community as a whole may be acceptable, although the
potential for risks from mercury and selenium cannot be ruled out for certain species of fish in
the Southwest Gap Region.

e Special Status Species Fish - CBR mercury HQs were below 1 for each fish species evaluated
with the exception of razorback sucker (HQ=5 using maximum tissue concentration, and HQ=3
using refined tissue concentration for the surrogate, flannelmouth sucker) for baseline alone but
maximum and refined OCS CBR HQs were greater than to 1 for mercury (HQ=4 maximum, and
HQ=2 refined) for each of the special status fish species evaluated, indicating an appreciable
contribution to risk from OCS. Maximum and refined OCS CBR HQs were less than 1 for all
other COPECSs. The potential for risk from mercury for all sources combined cannot be ruled out.

e Aguatic-Oriented Non-Special Status Representative Wildlife — HQs exceeded 1 for all avian
receptors evaluated using maximum and refined concentrations and NOAEL TRVs for
methylmercury (refined HQ range from 3 to 5) only, with OCS contributing appreciably to the
total cumulative risk estimate. However, refined HQs for birds using LOAEL TRVs were less
than 1 for methylmercury indicating that risk is not expected for bird populations. For mammals,
HQs exceeded 1 using maximum and refined concentrations and NOAEL TRVs for
methylmercury for muskrat and raccoon (refined HQ=2) and selenium for all mammalian
receptors (range of HQ 2-3). Total cumulative risk estimates for mammals are due primarily to
baseline conditions. The methylmercury refined HQs for mammals were less than 1 based on
LOAEL TRVs, however all LOAEL-based HQs for selenium (HQ=2 for each mammalian
receptor) exceeded 1, indicating a potential for risk for herbivorous, omnivorous and
insectivorous mammal populations.

For the Southwest Gap Region Study Area, potential future NGS operation scenarios (3-Unit Operation,
2-Unit Operation, or A1400) or OCS combined with baseline resulted in HQs >1 for some receptor-
COPEC pairings although current baseline conditions were typically the primary source for most of the
reported risk.

San Juan River ERA

The San Juan River ERA evaluated the potential for risk to aquatic and aquatic-oriented wildlife
ecological receptors from exposure to chemicals associated with NGS and regional/global emissions and
deposition. Baseline, future NGS operations and OCS scenarios were evaluated for a number of
ecological receptors based on exposure to surface water and sediment and exposure via the food chain.
The San Juan River and associated riparian corridor that comprise the San Juan study area are known
to support various aquatic-oriented wildlife species and aquatic plant and animal communities, and
representative receptors were selected from among plant and animal groups known or expected to occur
regionally, including special status (State and/or Federally Species listed as threatened or endangered).
The COPEC evaluated for the San Juan River ERA included arsenic, mercury, methyl mercury and
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Appendix 3RA — Summary of Risk Assessments Conducted in Support of the NGS-KMC EIS 3RA-23

selenium only (Table 3RA-2). Table 3RA-3 presents a concise summary of the receptors, assessment
and measurement endpoints and media of concern for the San Juan River ERA.

Based on the results of the San Juan River ERA, population, community, and ecosystem level risk to
aquatic, benthic and aquatic-oriented species, including special status species, are unlikely as a result
of baseline, NGS emissions and other sources. The baseline and future risks within the San Juan
River Study Area are provided in Table 3RA-8 and can be summarized as follows. The reader is
referred to the San Juan River ERA (Ramboll Environ 2016b) for full detail regarding results).

Baseline Risk Summary

e Aguatic Community and Benthic Community - refined HQs were below 1 for dissolved COPEC
concentrations in surface water and sediment. Risk not expected based on direct contact of
aquatic community to surface water or direct contact of benthic community to sediment.

e Early Life Stage (ELS) Fish - CBR HQs using maximum concentrations exceeded 1 for arsenic
(HQ=5), however ELS CBR HQ for arsenic was below 1 using refined concentrations. Risk is not
expected.

e Adult Non-Special Status Fish - CBR HQs using maximum modeled concentrations exceeded 1
for mercury (HQ=7), however refined CBR HQs were below 1. CBR HQs using literature-based
measured fish tissue concentrations were below 1 using maximum and refined baseline
concentrations except for speckled dace for selenium (maximum HQ=2). Refined selenium CBR
HQ for speckled dace was below 1. Risk is not expected.

e Special Status Species Fish — refined CBR HQs using measured and surrogate fish tissue
concentrations were 1 or below 1 for each species evaluated. Risk is not expected.

e Aguatic-Oriented Non-Special Status Representative Wildlife - HQs exceeded 1 for the muskrat
(HQ=2) and mallard (HQ=2) exposed to selenium, and for the mallard (HQ= 2) exposed to
methyl mercury using maximum concentrations and NOAEL TRVs. However, refined HQs for all
COPEC-receptor pairs were below 1. Risk is not expected.

e Aguatic-Oriented Special Status Species Wildlife - HQs for the special status southwestern
willow flycatcher and western yellow-billed cuckoo were below 1 using maximum and refined
concentrations and NOAEL TRVSs. Risk is not expected.

3-Unit and OCS Risk Summary

Future 3-Unit contributions from NGS and OCS (separately and in combination) do not pose risk to the
aquatic community, benthic community, fish, or bird and mammal populations, including special status
species, as all maximum and refined HQs were less than 1 for all receptors. Risk from future sources
alone is not expected.

Total Cumulative Risk Summary (Baseline+3-Unit+OCS)

e Aguatic Community - maximum dissolved surface water HQs exceeded 1 for dissolved (filtered)
mercury (HQ=2) and total (unfiltered) selenium (HQ=3). HQs using refined concentrations of
COPEC:s in surface water were below 1. Risk is not expected.

e Adult Non-Special Status Fish — CBR HQs based on maximum concentrations exceeded 1 for
mercury only (HQ=7) for modeled tissue, and selenium only (HQ=2) based on measured tissue.
CBR HQs using refined COPEC concentrations modeled or measured in fish tissue were below
1. Risk is not expected.

e Special Status Species Fish - All CBR HQs using refined COPEC concentrations were below 1.
A maximum HQ greater than 1 was shown in the total cumulative evaluation using maximum
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Appendix 3RA — Summary of Risk Assessments Conducted in Support of the NGS-KMC EIS 3RA-24

COPEC concentrations only: Colorado pikeminnow exposed to mercury (HQ=2). Risk is not
expected. Note that for the Colorado pikeminnow, potential risk is possible based consideration
of surrogate fish tissue data results. Because the measured tissue data were obtained from
stocked fish, there is some uncertainty in the pikeminnow tissue results as it may be assumed
that tissue concentrations of stocked fish may not be in equilibrium with the San Juan River
ecosystem and therefore may underestimate risk. However, the level of underestimation
however is likely to be low.

e Aguatic-Oriented Special Status Species Wildlife - maximum and refined total cumulative risk
HQs were below 1for the willow flycatcher and yellow-billed cuckoo. Risk is not expected.

e Aguatic-Oriented Non-Special Status Representative Wildlife - total cumulative HQs using
maximum COPEC concentrations and NOAEL TRVs exceeded for the mallard (HQ=2) and
muskrat (HQ=2) exposed to selenium and the mallard exposed to methyl mercury (HQ=3), all
total cumulative risk HQs using refined concentrations of COPECs were below 1 for all COPEC-
receptor pairs. Risk is not expected.

2-Unit and Other Cumulative Sources Risk Summary

e Similar to 3-Unit Operation results, the contribution to risk from 2-Unit Operation alone and in
combination OCS does not pose risk to ecological receptors evaluated for the San Juan River
study area.

Total Cumulative Risk Summary (Baseline+3-Unit+OCS, 2045-2074)

e Special Status Species Fish — maximum total cumulative fish CBR HQs for the residual period
(2045-2074) for mercury were 1 or below 1 (HQ=1, Colorado pikeminnow). All refined HQs were
below 1.

e Aguatic-Oriented Special Status Species Wildlife — all maximum total cumulative HQs were
below 1.

Kayenta Mine ERA

The Kayenta Mine ERA evaluated the potential for risk to ecological receptors from exposure to
chemicals associated with mine operations and regional/global emissions and deposition. Baseline,
future emissions based on future NGS operations (3-Unit, 8.1 million tons per year and 2-Unit, 5.5 million
tons per year) and OCS scenarios were evaluated for a number of ecological receptors based on
exposure to soil, surface water and sediment and exposure via the food chain. The proposed KMC study
area is known to support various wildlife species and plant and animal communities, and representative
receptors were selected from among plant and animal groups known or expected to occur regionally,
including three special status species (state and/or federally listed as threatened or endangered) birds.
Table 3RA-3 presents a concise summary of the receptors, assessment and measurement endpoints
and media of concern evaluated for the proposed KMC ERA.

Based on the results of the KMC ERA, population, community and ecosystem level risk to terrestrial,
aquatic, benthic and aquatic-oriented species, including special status species, are unlikely as a result
of baseline, KMC emissions (and NGS emissions at KMC) and other sources. The baseline and future
risks within the proposed KMC Study Area are provided in Table 3RA-9 and can be summarized as
follows. The reader is referred to the KMC ERA (Ramboll Environ 2016d) for full detail regarding
results.
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Appendix 3RA — Summary of Risk Assessments Conducted in Support of the NGS-KMC EIS 3RA-25

Baseline Risk Summary

e The KMC Sampling Investigation Report (Ramboll Environ 2016f) indicated that concentrations
of key COPEC:s in soil are consistent with or below background concentrations for the State of
Arizona, including those within a 150 km radius of KMC.

e Terrestrial Soil Communities - refined HQs based were less than or equal to 1 for soll
invertebrates and terrestrial plants, including the special status plant Navajo sedge. Risk is not
expected.

e Terrestrial Non-Special Status Representative Wildlife - HQs exceeded 1 for the American robin
(vanadium HQ=2) only using maximum concentrations and NOAEL TRVs. However, refined HQ
for robin was equal to 1 (and the soil concentration on which the HQ was based was within the
range of soil background). Risk is not expected.

e Terrestrial and Aquatic-Oriented Special Status Wildlife - HQs for the special status bird species
(willow flycatcher and yellow-billed cuckoo) were below 1 using maximum and refined COPEC
concentrations, and less than or equal to 1 for the Mexican spotted owl (HQ=1, methylmercury).
However, refined HQs for all COPEC-receptor pairs were below 1. Risk is not expected.

e Aguatic Community (Ponds, Springs, and Washes) — for ponds, maximum dissolved surface
water HQs exceeded 1 for dissolved (filtered) cadmium (HQ=10), manganese (HQ=20) and zinc
(HQ=2) and total (unfiltered) aluminum (HQ=400) and selenium (HQ=5). HQs using refined
concentrations of COPECs in surface water had HQs greater than 1 for: dissolved (filtered)
cadmium (HQ=2) and manganese (HQ=4); and total (unfiltered) aluminum (HQ=200) and
selenium (HQ=3). All other COPECs had HQs below 1. Similar results were noted for springs
and washes. While HQs greater than 1 are noted in these water bodies, risk is not expected as
surface water concentrations are consistent with local hydrogeologic conditions suggesting
aguatic community tolerance: background conditions are a contributing factor to each COPEC,
in some cases accounting for 100% of the reported HQ. Furthermore, the springs used as
background sites (not influenced by mining activities) showed comparable detections and results
as other spring and non-spring sites. Risk is not expected.

e Benthic Macroinvertebrates Community - refined HQs were below 1 for COPEC concentrations
in sediment. Risk not expected based on direct contact of benthic community to sediment.

e Early Life Stage (ELS) Fish - CBR HQs using maximum and refined concentrations were below
1. Risk is not expected.

e Adult Non-Special Status Fish - CBR HQs using maximum and refined modeled concentrations
were below 1. Risk is not expected

8.1 MTPY and OCS Risk Summary

Future 8.1 MTPY contributions from KMC (and NGS at KMC) and OCS (separately and in combination)
do not pose risk to the terrestrial community, aquatic community, benthic community, fish, or terrestrial
and aquatic bird and mammal populations, including special status species. Although the maximum HQ
for iron exceeded 1 for the aquatic community in KMC ponds, washes and springs (HQ=3, iron), refined
HQs were less than 1 for all receptors. Risk from future sources alone is not expected.

Total Cumulative Risk Summary (Baseline+8.1 MTPY+OCS)

e Terrestrial and Aquatic-Oriented Special Status Plants and Wildlife — Baseline and future
emissions from 8.1 MTPY and OCS, both alone and in combination, indicated that conditions do
not pose unacceptable risks to special status species, including the Navajo sedge, Mexican
spotted owl, western yellow-billed cuckoo, and the southwest willow flycatcher.
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e Terrestrial Soil Communities — Baseline and future emissions from 8.1 MTPY and OCS, both
alone and in combination, do not pose unacceptable risks to terrestrial plants or soil
invertebrates

e Terrestrial and Aquatic-Oriented Non-Special Status Representative Wildlife — Baseline and
future emissions from 8.1 MTPY and OCS, both alone and in combination, do not pose
unacceptable risks to terrestrial or aquatic oriented bird and mammal populations as all refined
HQs were less than or equal to 1.

e Aguatic Community, Fish and Benthic Community — refined HQs for sediment-dwelling
invertebrates and fish communities were less than 1 indicating that risk is not expected. While
aquatic community risk estimates exceeded 1 for some metals based on refined results in
ponds, springs and/or washes (base flow) risk is not expected due to species tolerance to the
naturally-occurring hydrogeologic conditions of the area.

5.5 MTPY and Other Cumulative Sources Risk Summary

e Baseline and the 5.5 MTPY, alone and in combination, did show some HQ values above 1 for
various receptors, particularly aquatic community receptors for iron. However, the aquatic
community results were overly conservative. Risk is not expected.

e The potential influence of NGS on KMC was conducted as part of the ERA. The results of “NGS
at KMC” indicated that any contributions from NGS would have a di minimis effect on the risk
estimates presented for ecological receptors in the KMC study area.

14.4 Key Uncertainties

The uncertainty analysis of the ERAs included discussion of uncertainties related to interpretation of risk
characterization results per risk assessment guidance (USEPA 1997). In general, risk assessments are
designed to deliberately be conservative to avoid missing potential ecological risk. Because of these
assumptions and estimates, the results of the risk calculations are themselves uncertain. It is important
to keep this in mind when interpreting the results of a given risk assessment. Quantitative evaluation of
ecological risks is frequently limited by uncertainty (lack of knowledge) regarding data, exposure, toxicity,
and risk issues The uncertainty analysis provides a description of the nature of the uncertainties
encountered in developing the ERA and is an integral part of the risk assessment process (USEPA
1997). Although risk assessment follows a formal scientific approach, making assumptions or estimates
based on limited data or by incorporating professional judgment is an inherent part of the process.
Uncertainties built into the estimation of exposures and risks may act either to increase or decrease the
identified risks, depending on the source of uncertainty. Common sources of uncertainty include those
related to the development of the CSM, the factors used to develop the risk estimate (e.g., exposure
assumptions and toxicity assumptions), and uncertainty in the parameters used to evaluate risk (e.g.,
data gaps, exposure point estimates). The general sources of uncertainty and the potential impact on the
assessment are presented in Table 3RA-10. Site-specific uncertainties that were identified in the ERAs
are presented below.

e The potential influence of KMC on the NGS Near-field and NGS Gap Region areas — This is an
uncertainty because the KMC influence was not quantitatively evaluated. However, there is
sufficient information to conclude that the influence from KMC would be de minimis and would
not alter the conclusions in the NGS Near-field or NGS Gap Region ERAs.

e Use of maximum detected concentrations and generic benchmarks in the screening evaluation
overestimates potential exposures and therefore, results in an overestimate of potential risks.
Screening values are typically based on the low end of available benchmarks from multiple valid
sources which may range over an order of magnitude.
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e Critical Body Residue used for mercury in the food web model — Both NOEC and LOEC CBRs
are typically used to assess potential risk because the NOEC CBRs represent the reasonable
worst case measure of effect and LOEC CBR provides a realistic measure of effect. However,
there are hundreds of available mercury CBRs in the literature ranging in concentration over
several orders of magnitude and cover a variety of endpoints including behavioral, histological,
developmental, reproductive, growth and survival.

e Except for methylmercury, the bioconcentration factors (BCFs) used to estimate fish tissue
concentrations are based on literature values. The use of site-specific data to derive the BCF for
methylmercury is appropriate to address uptake via all routes of exposure (uptake from gills and
diet). However, the site-specific BCF exceeded BCFs found in the literature by 1 to 2 orders of
magnitude resulting in an uncertainty.

e Estimates of media concentrations for the future operations scenarios that are used in the intake
equations — Uncertainty can be introduced into a risk assessment when modeling the fate and
transport of pollutants in a variety of different and variable environments, by processes that are
often poorly understood or too complex to quantify accurately (USEPA 2005). Computer models
such as AERMOD used to predict maximum air concentrations and deposition rates typically
result in a magnitude of error ranging from 10 to 40%.

e Individual versus population level impacts using HQs — HQs provide insight into the types of
impacts an individual organism may experience but they do not provide the same level of insight
into population impacts.

¢ Interactions of multiple stressors — While toxicity of multiple compounds is assumed to be
additive, chemicals having different modes of action exhibit sub-additive toxicity.

e Tolerance and adaptation — Not considered directly even though it is well known that biological
organisms have the capacity to tolerate a variety of conditions and adapt to an environment
when exposed on a long-term basis.

e Absorption factors — The food web model assumes that 100% of the constituent consumed by
an organism is taken up from the digestive system and that none of the constituent is excreted
((100% bioavailable). Using an absorption factor of 1 result in an overestimate of risk.

e Diet — Diet proportions for receptors can be a source of uncertainty as there are many factors
that contribute to feeding preferences including seasonal use, availability, opportunity etc.

e Constituents not detected (e.g., hexavalent chromium, acrolein and benzene at Near-field,
selenium and antimony at KMC), infrequently detected (e.g., cyanide at Near-field), or not
included quantitatively in the ERA (e.g., thallium because of limited criteria), result in
uncertainties.

1441 Quality Assurance

The overall approach and calculations performed and presented in the Ramboll Environ ERAs (Ramboll
Environ 2016a,b,c,d), as well as the human health risk assessments (Environ 2015; Ramboll Environ
2016e), were reviewed by AECOM for quality assurance purposes. The draft risk assessments were
reviewed to assure:

e Satisfactory Work or Study Plan Implementation — the risk assessments were reviewed to
assure satisfactory implementation of the risk assessment work/study plan, assuring that the risk
assessments are compliant with the overall approach as specified in the respective work and
study plans. Based on review of the documents, the risk assessments were implemented as
specified.

e Accuracy of risk calculations — a representative subset of risk calculations were reviewed using

the chemical-, receptor- and site-specific input variables presented in the draft risk assessments.
The calculation quality assurance review was reviewed by USBR and OSMRE to satisfy
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questions regarding the calculations. Based on this review, the calculations were found to be
reproducible using the inputs and equations/models presented in the documents.

e Reporting Accuracy — the draft ERAs and HHRAs were distributed to the ERA and HHRA
subgroups for review and comment. Comments to the draft documents are being compiled at
present and will be presented to the authors for consideration. Substantive issues, if any, would
be addressed and implemented into the Final ERA and HHRA documents.

The above quality assurance elements were included to verify the reported results for implementation
into the EIS. Reviews were conducted by experienced risk assessment practitioners. Mr. Kenneth
Pinnella (senior ecological and human health risk assessor) was the EIS technical resource lead for risk
assessment and was supported by Ms. Christine Archer (senior ecological risk assessor), Ms. Melissa
Paliouras (ecological risk assessor, and support to Ms. Archer), Mr. James Knight (ecological risk
assessor), and Ms. Meegan Zimmerman (senior human health risk assessor).
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Table 3RA-1 Chronology of Key Milestones and Documents in Development of the Ecological and Human Health Risk Assessments

3RA-35

Document/ Milestone Document/
Doc No. Name Milestone Deliverable Document Title Description Date
Type
1 NGS Near-Field Field Planning | DRAFT NGS FSP 2014 06 12e Field Sampling Plan Salt River Project- Navajo |NGS field sampling plan for area within 20 km of NGS (NGS Near-Field study area) 12-Jun-14
Sampling Plan Generating Station, Revision 0
1 NGS Near-Field Field Planning Comments to draft NGS FSP compiled and provided to Environ/SRP 25-Jun-14
Sampling Plan
1 NGS Near-Field Field Planning Web-Ex call-in meeting presented by ENVIRON regarding Comments to the Draft SRP- 2-Jul-14
Sampling Plan NGS Field Sampling Plan (FSP) and attended by the Ecological Risk Assessment Subgroup
to discuss resolve outstanding issues
1 NGS Near-Field Field Planning Envrion/SRP provide response to comments regarding Draft NGS FSP 7/18/2014
Sampling Plan
1 NGS Near-Field Field Planning |NGS FSP -Revision 1 Final Text-Tbs-Figs-No Appendices (2014 07 17); [Field Sampling Plan Salt River Project- Navajo [Final NGS Near-Field FSP received 7/25/2014
Sampling Plan NGS FSP -Revision 1 Final Appendices (2014 07 17) Generating Station, Revision 1
2 NGS Near-Field Sampling | Reporting |SRP Near-Field IR Rev 0_2015 5 18 _all (Agency Review Draft) NGS Near-Field Sampling Investigation Report,|Soil, sediment and surface water data collection and analytical chemistry results 22-May-2015
Investigation Report Revision 0 obtained per NGS field sampling plan for area within 20 km of NGS
2 NGS Near-Field Sampling | Reporting Provided Draft SIR to ESA subgroup for review/comment 28-May-2015
Investigation Report
2 NGS Near-Field Sampling | Reporting Provided reviewer comments to Envrion/SRP 23-Sep-2015
Investigation Report
2 NGS Near-Field Sampling | Reporting [NGS Near-Field Sampling Investigation Report (app A-D and G) - Final |FINAL NGS Sampling Investigation Final NGS Near-Field Sampling Investigation Report received, including all appendices 28-Mar-2016
Investigation Report Report Salt River Project-Navajo Generating [(Appendix E, data validation reports) and response to comments
Station, Revision 1
3 NGS Near-field ERA Study | Planning |NGS_Project_ERA_Study Plan_May02_2014 Ecological risk assessment work plan for NGS near-field ecological risk assessment; initial 2-Jun-14
Plan draft provided by Environ for internal review
3 NGS Near-field ERA Study received written comments on the ERA Study Plan and distributed to Environ for 18-Jun-14
Plan response and implementation of comments.
3 NGS Near-field ERA Study held web-ex presentation to discuss comments - revisions to the ecological risk 2-Jul-14
Plan assessment protocol to be made pending consideration of field sampling results (per the
Near-Field Field Sampling Plan - sampling to be conducted in July/August 2014).
3 NGS Near-field ERA Study | Planning [Final NGS Near Field ERA Study Plan 05 07 2015b revised draft final Near-Field ERA Study Plan received from SRP for final 15-May-15
Plan review/comment
3 NGS Near-field ERA Study | Planning Final Near-field ERA protocol distributed to ESA subgroup 29-May-15
Plan
4 Gap Region Memo Planning |DRAFT Gap Region Memo 08 21 2014c Ecological risk assessment work/study plan for Gap regions area ecological risk 21-Aug-2014
assessment. Initial draft provided by Environ for internal review and distributed for
comment to ERA subgroup
4 Gap Region Memo Planning |DRAFT Gap Region Memo 08 21 2014c Response to Comment AECOM received written comments on the Gap Region Memo and distributed to Environ September/October 2014
for response to comment.
4 Gap Region Memo Planning ENVIRON discussed the comments with the ESA subgroup in September and revised the November/December 2014
Gap Memo according to reviewer comments. Environ provided written response to
comments
4 Gap Region Memo Planning |DRAFT Revised Gap Region Memo 01 06 2015b Revised memo per the written response to comments provided to ERA subgroup for final 6-Jan-2015
review/comment
4 Planning |FINAL Gap Region Memo 05 08 2015 Final Gap Region Memo received 15-May-2015
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Appendix 3RA — Summary of Risk Assessments Conducted in Support of the NGS-KMC EIS Navajo 3RA-36

Table 3RA-1 Chronology of Key Milestones and Documents in Development of the Ecological and Human Health Risk Assessments

Document/ Milestone Document/
Doc No. Name Milestone Deliverable Document Title Description Date
Type
5 EPRI Study Reporting [Summary of Results EPRI San Juan River Basin Project: Navajo Summary of EPRI air modeling data and reporting 10-Apr-15
Generating Station Study
5 EPRI Study Reporting |EPRI San Juan Basin Rpt Phase 2 NGS DRAFT FINAL EPRI air modeling data and reporting January 2016
6 NGS San Juan River ERA Planning |NGS SJR ERA Study Plan May 2 2014 DRAFT San Juan River Ecological Risk Ecological risk assessment work plan for San Juan River ecological risk assessment; Draft 2-May-14
Study Plan Assessment Study Plan for National Study plan submitted for review/comment
Environmental Policy Act Environmental
Impact Statement and Endangered Species
Act Compliance
6 NGS San Juan River ERA Planning received written comments on the SJR Study Plan from ESA subgroup and distributed to June 2014
Study Plan Environ for response.
6 NGS San Juan River ERA Planning Envrion revision to SJR Study Plan per comments in process; completion subject to input 31-Dec-14
Study Plan and general comments received on the ERA Near-Field Protocol document being
completed concurrently.
6 NGS San Juan River ERA Planning [FINAL NGS SJR ERA Study Plan 06 05 2015 San Juan River Ecological Risk Assessment Final SIR ERA Study Plan received 5-Jun-15
Study Plan Study Plan for National Environmental Policy
Act Environmental Impact Statement and
Endangered Species Act Compliance, FINAL
7 NGS San Juan River ERA Reporting |SJR Region EIS Summary 12 05 2015 Interim SJR Ecological Risk Assessment results summary to support EIS development 6-Dec-16
7 NGS San Juan River ERA Reporting [SJR Region EIS Summary 02 11 2016¢ Revised, Interim SJR Ecological Risk Assessment results summary to support EIS 13-Feb-16
development
7 NGS San Juan River ERA Reporting |SJR ERA Report 04 02 2016 Draft Final NGS San Juan River Ecological Risk [Draft Final ERA received 4-Apr-16
Assessment Environmental Impact Statement
Summary Report for the Navajo Generating
Station
7 NGS San Juan River ERA Reporting AECOM providing comment for consideration for inclusion in final ERA in process
8 NGS Near Field ERA Reporting [Draft NGS Baseline EIS Summary 08 11 2015 DRAFT NGS Near-Field Ecological Risk Interim document received for review of ERA input parameters 12-Aug-2015
Assessment Environmental Impact Statement
Summary Report for the Navajo Generating
Station
8 NGS Near Field ERA Reporting Provided comments from ESA subgroup to Environ/SRP regarding draft interim 4-Jan-2016
document
8 NGS Near Field ERA Reporting [NGS BL+B2+OCS EIS 10 23 2015d DRAFT NGS Near-Field Ecological Risk Interim Ecological Risk Assessment results summary to support EIS development 28-0Oct-2015
Assessment Environmental Impact Statement
Summary Report for the Navajo Generating
Station, Version 1 October
8 NGS Near Field ERA Reporting [Draft NGS Near Field ERA BL_B2_A1l_A1400_OCS Summary 12 10 DRAFT NGS Near-Field Ecological Risk Interim Ecological Risk Assessment results summary to support EIS development 10-Dec-2015
2015c¢ Assessment Environmental Impact Statement
Summary Report for the Navajo Generating
Station, Version 1 December
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Appendix 3RA — Summary of Risk Assessments Conducted in Support of the NGS-KMC EIS Navajo

Table 3RA-1 Chronology of Key Milestones and Documents in Development of the Ecological and Human Health Risk Assessments

3RA-37

Document/ Milestone Document/
Doc No. Name Milestone Deliverable Document Title Description Date
Type
8 NGS Near Field ERA Reporting |[NGS Near Field ERA Draft Final Report V2 (2016 03 18)b Draft Final NGS Near-Field Ecological Risk Draft Final ERA received, which incorporate the ESA subgroup comments provided in 21-Mar-2016
Assessment Environmental Impact Statement |regard to the August 2015 interim document
Final Report for the Navajo Generating
Station, Version 2 March
8 NGS Near Field ERA Reporting ERA subgroup providing comment for consideration in final ERA in process
9 Gap Regions ERA Reporting |NGS Gap Region EIS Summary 11 10 2015 NGS Gap Region Ecological Risk Assessment  [Interim Ecological Risk Assessment results summary to support EIS development 11-Nov-2015
Environmental Impact Statement Summary
Report for the Navajo Generating Station,
DRAFT. November
9 Gap Regions ERA Reporting |NGS Gap EIS Summary BL_B2_ A1 A1400_OCS 12 02 2015 NGS Gap Region Ecological Risk Assessment  [Interim Ecological Risk Assessment results summary to support EIS development; 4-Dec-2015
Environmental Impact Statement Summary includes all NGS scenarios/results
Report for the Navajo Generating Station,
DRAFT. December
9 Gap Regions ERA Reporting |NGS Gap Region ERA Report_DRAFT FINAL 03 23 2016 Draft Final NGS Gap Region Ecological Risk Draft Final ERA received 6-Apr-2016
Assessment Environmental Impact Statement
Final Report for the Navajo Generating Station
9 Gap Regions ERA Reporting ERA subgroup providing comment for consideration in final ERA in process
10 |KMCERA Reporting [Draft KMC EIS Summary BL+8 1+5 5+OCS 2015 12 09 complete Ecological Risk Assessment Environmental Interim Ecological Risk Assessment results summary to support EIS development 10-Dec-15
Impact Statement Summary Report for the
Kayenta Mine Complex, DRAFT. December
10 |KMCERA Reporting [KMC ERA Draft Final Report with Appendices (2016 04 08)d DRAFT FINAL Ecological Risk Assessment, Draft Final ERA received 8-Apr-16
Environmental Impact Statement Final Report
for the Kayenta Mine Complex. April
10 |KMCERA Reporting AECOM providing comment for consideration in final ERA in process
11 |KMC Field Sampling Plan Planning |SRP KMC ERA FSP Addendum 2014 10 23e (Text-Tables-Figures)x Kayenta Mine Complex Ecological Risk Addendum to the Navajo Generating Station (NGS) Sampling and Analysis Plan (SAP) 24-Oct-2014
ERA Addendum Assessment Field Sampling Plan Addendum  |comprised of a NGS Near-Field Field Sampling Plan, NGS Quality Assurance Project Plan
Draft, Revision 0 (QAPP), and NGS Health and Safety Plan (HASP) implemented in July and August 2014
11 KMC Field Sampling Plan Planning Comments to draft NGS FSP compiled and provided to Environ/SRP; verbal approval to 11-Nov-2014
ERA Addendum proceed with field work November 12 - 14.
12 |KMC Field Sampling Plan Planning |KMC HHRA FSP Rev F with maps Kayenta Mine Complex Human Health Risk Draft KMC field sampling plan to support the human health risk assessment; prepared by 31-Oct-2014
HHRA Addendum Assessment Field Sampling Plan Addendum, |Flatirons Toxicology, Inc. Addendum to the Navajo Generating Station (NGS) Sampling
Draft Final, Revision F and Analysis Plan (SAP) comprised of a NGS Near-Field Field Sampling Plan, NGS Quality
Assurance Project Plan (QAPP), and NGS Health and Safety Plan (HASP) implemented in
July and August 2014
12 |KMC Field Sampling Plan Planning Comments to draft NGS FSP compiled and provided to Flatirons/SRP; verbal approval to 11-Nov-2014
HHRA Addendum proceed with field work November 12 - 14.
13 KMC Field Sampling Reporting [SRP KMC SIR Revision 0 (Agency Review Draft 2015 06 09b) KMC Sampling Investigation Report Salt River [Draft report for soil, sediment and surface water data collection and analytical chemistry 18-Jun-2015
Report Project- Kayenta Mine Complex, Revision 1.  [results obtained per KMC Field Sampling Addendum for Kayenta Mine
May 2015
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Appendix 3RA — Summary of Risk Assessments Conducted in Support of the NGS-KMC EIS Navajo 3RA-38
Table 3RA-1 Chronology of Key Milestones and Documents in Development of the Ecological and Human Health Risk Assessments
Document/ Milestone Document/
Doc No. Name Milestone Deliverable Document Title Description Date
Type
13 |KMC Field Sampling Reporting Comments to draft KMC Sampling Investigation Report compiled and provided to 6-Jul-2015
Report Environ/SRP
13 KMC Field Sampling Reporting [KMC SIR_Text-Tables-Figures-Appendix A-C&G Final (2016 04 01) KMC Sampling Investigation Report Salt River [Final report for soil, sediment and surface water data collection and analytical chemistry 1-Apr-2016
Report Version 2 Project- Kayenta Mine Complex. April 2016 results obtained per KMC Field Sampling Addendum for Kayenta Mine; inclusive of
response to comments provided to the field sampling plan addendum documents (HHRA
addendum and ERA addendum) and comment provided to drat SIR ca. July 2015
14 KMC ERA Study Plan Planning |KMC Air Modeling Protocol Draft Air Quality Modeling Protocol for the Received Air Modeling protocol in support of the KMC ERA Study Plan being developed, 13-Nov-14
Kayenta Mine Complex. November 2014, prepared by MMA, from Environ/SRP
MMA
14 KMC ERA Study Plan Planning |KMC Draft ERA Study Plan Rev 2_01 14 2015 Kayenta Mine Complex Ecological Risk Draft Ecological risk assessment work plan for NGS near-field ecological risk assessment 14-Jan-15
Assessment Study Plan for National
Environmental Policy Act Environmental
Impact Statement and Endangered Species
Act Compliance, Draft. January
14 KMC ERA Study Plan Planning Provided comments on draft document from ESA subgroup to Environ/SRP 15-Feb-15
14 KMC ERA Study Plan Planning |KMC FINAL ERA Study Plan 06 12 2015b Kayenta Mine Complex Ecological Risk Final ERA study plan received; inclusive of comments provided to the draft 15-Jun-15
Assessment Study Plan for National
Environmental Policy Act Environmental
Impact Statement and Endangered Species
Act Compliance, Final. June
15 NGS HHRA Work Plan Planning |NGS HHRA work plan revised 2015_01_29 Human Health Risk Assessment Work Plan for [Human health risk assessment work plan for AERMOD model domain associated with 29-Jan-15
Navajo Generating Station, National NGS
Environmental Policy Act Environmental
Impact Statement, Revision 2. January
15 NGS HHRA Work Plan Planning Comments to draft NGS FSP compiled and provided to Environ/SRP 13-Feb-15
15 NGS HHRA Work Plan Planning Final NGS HHRA Work Plan in process
16 NGS HHRA Report Reporting |NGS Baseline HHRA Results Narrative 20150616 (FINAL) NGS HHRA Interim Results - Baseline Risk Interim human health risk assessment results summary for baseline scenario 17-Jun-15
Summary Narrative
16 NGS HHRA Report Reporting [NGS Future B2 and KMC@NGS HHRA Results Narrative_v3_20151016{NGS HHRA Interim Results — Risk Summary Interim human health risk assessment interim results summary for B2 scenario 17-Oct-15
Narrative for Future Project B2 Scenario and
NGS-KMC Combined Scenario
16 NGS HHRA Report Reporting [NGS Future OCS HHRA Results Narrative_Final 2015.11.16 NGS HHRA Interim Results — Risk Summary Interim human health risk assessment interim results summary for other cumulative 16-Nov-16
Narrative for Other Cumulative Sources and |sources (OCS) and NGS scenarios
Combined EIS Scenarios
16 NGS HHRA Report Reporting [NGS HHRA_Draft Final Report_V3_full doc 20160126 Human Health Risk Assessment Report, Draft Final human health risk assessement report for NGS 1-Jun-16
Navajo Generating Station. January
Comments to draft NGS HHRA compiled and provided to Environ/SRP 1-Jun-16
16 NGS HHRA Report Reporting Final NGS Human Health Risk Assessment Final NGS HHRA Report in process
Report
17 KMC HHRA Work Plan Planning |KMC HHRA Work Plan Rev E Human Health Risk Assessment Work Plan for [Human health risk assessment work plan for KMC; initial draft provided by 26-Jan-15
Kayenta Mine Complex, Revision E Peabody/Flatirons Toxicology, Inc for internal review.
17 KMC HHRA Work Plan Planning Comments to draft NGS FSP compiled and provided to Environ/SRP 13-Feb-15
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Appendix 3RA — Summary of Risk Assessments Conducted in Support of the NGS-KMC EIS Navajo 3RA-39
Table 3RA-1 Chronology of Key Milestones and Documents in Development of the Ecological and Human Health Risk Assessments
Document/ Milestone Document/
Doc No. Name Milestone Deliverable Document Title Description Date
Type
17 KMC HHRA Work Plan Planning |KMC HHRA Work Plan Final (Rev. 0) Complete Human Health Risk Assessment Work Plan for [Final HHRA work plan received for the KMC; completed by Flatirons Toxicology, inc. 24-Jun-15
Kayenta Mine Complex, National inclusive of comments received in February.
Environmental Policy Act Environmental
Impact Statement Final (Rev. 0). June
18 KMC HHRA Report Reporting [KMC Prelim Baseline HHRA KMC HHRA Preliminary Results - Baseline Risk |[Web-Ex call-in meeting presented by Flatirons Toxicology, Inc to provide an 12-Jun-15
Summary Narrative overview/summary of the human health risk assessment process and preliminary results.
Attended by cooperating agencies.
KMC HHRA Report Reporting Form HHRA subgroup for review of HHRA report 12-Aug-15
18 KMC HHRA Report Reporting [KMC FO 8.1 NARR Rev C Rev with Attachments KMC HHRA Preliminary Results - Future Interim Human Health Risk Assessment results summary to support EIS development; 20-Oct-15
Operation (8.1) Risk Summary Narrative includes NGS scenarios/results for 8.1 MTPY Scenario
18 KMC HHRA Report Reporting [KMC FO 5.5 NARR REV C Draft KMC HHRA Preliminary Results - Future [Interim Human Health Risk Assessment results summary to support EIS development; 20-Oct-15
Operation (5.5) Risk Summary Narrative includes NGS scenarios/results for 5.5 MTPY Scenario
18 KMC HHRA Report Reporting [KMC HHRA REV E DEC Kayenta Mine Complex Human Health Risk Draft final KMC HHRA report received 1-Jan-16
Assessment, Revision E. December 2015
18 KMC HHRA Report Reporting HHRA subgroup providing comment for consideration in final HHRA in process
Notes:
ERA = ecological risk assessment
HHRA = human health risk assessment
MTPY = million tones per year
EIS = environmental impact statement
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Draft Environmental Impact Statement



Appendix 3RA — Summary of Risk Assessments Conducted in Support of the NGS-KMC EIS Navajo

Table 3RA-2 Summary of Chemicals of Potential Ecological Concern for NGS-KMC Risk Assessments

3RA-40

NGS Risk Assessments KMC Risk Assessment
COPEC CAS Number Near -Field Gap Region San Juan River Proposed KMC
Inorganic Chemicals
Aluminum 7429-90-5 X X
Antimony 7440-36-0 X X
Arsenic 7440-38-2 X X X X
Barium 7440-39-3 X X
Beryllium 7440-41-7 X X
Boron 7440-42-8 X X
Cadmium 7440-43-9 X X
Chromium (total) 7440-47-3 X X
Chromium VI 18540-29-9 X
Cobalt 7440-48-4 X X
Copper 7440-50-8 X
Cyanide 57-12-5 X
Fluoride 16984-48-8 X
Iron 7439-89-6 X X
Lead 7439-92-1 X X
Manganese 7439-96-5 X X
Mercury 7439-97-6 X X
Methylmercury 22967-92-6 X X
Molybdenum 7439-98-7 X X
Nickel 7440-02-0 X X
Selenium 7782-49-2 X X X X
Silver 7440-22-4 X X
Strontium 7440-24-6 X X
Thallium 7440-28-0 X X
Vanadium 7440-62-2 X X
Zinc 7440-66-6 X X
Organic Chemicals
2-Methylnaphthalene 91-57-6 X
Acenaphthene 83-32-9 X X
Acenaphthylene 208-96-8 X X
Anthracene 120-12-7 X X
Benzo(a)anthracene 56-55-3 X X
Benzo(a)pyrene 50-32-8 X X
Benzo(b)fluoranthene 205-99-2 X X
Benzo(g,h,i)perylene 191-24-2 X X
Benzo(k)fluoranthene 207-08-9 X X
Chrysene 218-01-9 X X
Dibenzo(a,h)anthracene 53-70-3 X X
Fluoranthene 206-44-0 X X
Fluorene 86-73-7 X X
Indeno(1,2,3)pyrene 193-39-5 X X
Naphthalene 91-20-3 X X
Phenanthrene 85-01-8 X X
Pyrene 129-00-0 X X
Acrolein 107-02-8 X
Benzene 71-43-2 X
Dioxins/Furans
2,3,7,8-Tetrachlorodibenzo-p-dioxin 1746-01-6 X
1,2,3,7,8-Pentachlorodibenzo-p-dioxin 40321-76-4 X
1,2,3,4,7,8-Hexachlorodibenzo-p-dioxin 39227-28-6 X
1,2,3,6,7,8-Hexachlorodibenzo-p-dioxin 57653-85-7 X
1,2,3,7,8,9-Hexachlorodibenzo-p-dioxin 19408-74-3 X
1,2,3,4,6,7,8-Heptachlorodibenzo-p-dioxin 35822-46-9 X
Octachlorodibenzo-p-dioxin 3268-87-9 X
1,3,6,8-Tetrachlorodibenzofuran 71998-72-6 X
2,3,7,8-Tetrachlorodibenzofuran 51207-31-9 X
1,2,3,7,8-Pentachlorodibenzofuran 57117-41-6 X
2,3,4,7,8-Pentachlorodibenzofuran 57117-31-4 X
1,2,3,4,7,8-Hexachlorodibenzofuran 70648-26-9 X
1,2,3,6,7,8-Hexachlorodibenzofuran 57117-44-9 X
1,2,3,7,8,9-Hexachlorodibenzofuran 72918-21-9 X
2,3,4,6,7,8-Hexachlorodibenzofuran 60851-34-5 X
1,2,3,4,6,7,8-Heptachlorodibenzofuran 67562-39-4 X
1,2,3,4,7,8,9-Heptachlorodibenzofuran 55673-89-7 X
Octachlorodibenzofuran 39001-02-0 X
Other Parameters
Moisture -- X
Solids (total) --
|Tota| Organic Carbon -
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Table 3RA-3 Representative Species Used in the Ecological Risk Assessments

Appendix 3RA — Summary of Risk Assessments Conducted in Support of the NGS-KMC EIS Navajo

3RA-41

Ecological Risk Assessment
Receptor Ecological Guild Assessment Endpoint Exposure Media Measurement Endpoint Near-Field Gap Region San Juan River Kayenta Mine
Terrestrial Representative Receptor
Protection and maintenance of Soil Comparison of soil EPC to plant
. . oi
Terrestrial Plant Community Terrestrial vegetation terrestrial plant community benchmark X X
Protection and maintenance of Soil Comparison of soil EPC to soil
. . oi .
Terrestrial Invertebrate Community Soil invertebrates terrestrial invertebrate community invertebrate benchmark X X
. . . . Soil, biota, surface water
Red-tailed hawk Terrestrial Carnivorous Birds . . X X
- - - Protection and maintenance of —
Meadow Vole Terrestrial Herbivorous Birds - . Soil, biota, surface water X X
- - - - terrestrial bird populations —— . o
Mourning dove Terrestrial Herbivorous Birds Soil, biota, surface water Comparison of total daily dietary X X
American robin Terrestrial Insectivorous Birds Soil, biota, surface water uptake (dosage) to dosage-based X X
o NOAEL and LOAEL TRVs
. . . . Soil, biota, surface water
Red fox Terrestrial Carnivorous Mammal Protection and maintenance of X X
Little brown bat Terrestrial Insectivorous Mammal terrestrial mammal populations Biota, surface water
Dusky/Montaine shrew Terrestrial Insectivorous Mammal Soil, biota, surface water X
Aquatic-Oriented Representative Receptor
Protection and maintenance of Comparison of surface water EPC to
. . . . . . . Surface Water . o
Aquatic Community Aguatic Plants, invertebrates, fish aquatic community water quality criteria or benchmark X X X X
Protection and maintenance of sediment Comparison of soil EPC to benthic
. . i
Benthic Community Sediment Invertebrates benthic invertebrate community invertebrate benchmark X X X X
Protection and maintenance of non- . . .
. . . . . . . Surface Water Comparison of fish tissue EPC to CBR
Fish Aquatic Carnivorous Fish special status fish community X X X X
Canvasback duck Aguatic Herbivorous Birds Sediment, biota, surface water X X X X
Mallard duck Aguatic Omnivorous Birds Sediment, biota, surface water . X X X X
Muskrat Aauatic Herbi v I Sedi t biot ; : Comparison of total uptake (dosage) to
uskra uatic Herbivorous Mamma ediment, biota, surface water X X X X
d - - - - dosage-based NOAEL and LOAEL TRVs
Raccoon Aquatic Omnivorous Mammal Sediment, biota, surface water X X X X
Little brown bat Aquatic Insectivorous Mammal Sediment, biota, surface water X X X X
Special Status Species
Bluehead sucker Aquatic Carnivorous Fish X X
Bonytail chub Aquatic Carnivorous Fish . . . X
Protection and maintenance of special . . . . .
Colorado pikeminnow Aquatic Carnivorous Fish status fish species Sediment, biota, surface water Comparison of fish tissue EPC to CBR X X
us fi i
Flannelmouth sucker Aquatic Carnivorous Fish X
Humback chub Aquatic Carnivorous Fish X X X
Razorback sucker Aquatic Carnivorous Fish X X
Comparison of surface water EPC to
. . water quality criteria and larval
Protection and maintenance of the . . o .
Sediment, biota, surface water | amphibian benchmark; and qualitative
northern leopard frog . .
discussion of adult frogs based on
. . - surrogate fish comparison to tissue CBR
Northern leopard frog Aguatic Insectivorous Amphibian & P X X
Comparison of total uptake (dosage) to
Protection and maintenance of the I dosage-based NOAEL and LOAEL TRVs
. . Soil, biota, surface water . .
California condor using surrogate (red-tailed hawk);
California condor Terrestrial Carnivorous Birds qualitative discussion X
Navajo Generating Station-Kayenta Mine Complex Project September 2016

Draft Environmental Impact Statement



Table 3RA-3 Representative Species Used in the Ecological Risk Assessments

Appendix 3RA — Summary of Risk Assessments Conducted in Support of the NGS-KMC EIS Navajo

3RA-42

Ecological Risk Assessment
Receptor Ecological Guild Assessment Endpoint Exposure Media Measurement Endpoint Near-Field Gap Region San Juan River Kayenta Mine
Protection and maintenance of the I
. . . . . Soil, biota, surface water
Mexican spotted owl Terrestrial Carnivorous Birds Mexican spotted owl X X
Protection and maintenance of the I
. . . . . Soil, biota, surface water .
Western yellow-billed cuckoo Terrestrial Insectivorous Birds western yellow-billed cuckoo Comparison of total uptake (dosage) to X X X X
Protection and maintenance of the . dosage-based NOAEL and LOAEL TRVs
. . . Biota, surface water
Bald Eagle Aquatic Carnivorous Birds bald eagle X X X X
Protection and maintenance of the I
. . . . . Soil, biota, surface water
Southwestern willow flycatcher Aquatic Insectivorous Birds southwestern willow flycatcher X X X X
Special Status Species
Protection and maintenance of the Soil
i
Fickeisen plains cactus Terrestrial vegetation Fickeisen plains cactus X
Protection and maintenance of the Soil Comparison of soil EPC to plant
i s . .
Brady's pincushion cactus Terrestrial vegetation Brady's pincushion cactus benchmark; qualitative discussion X
Protection and maintenance of the Soil
i
Welsch's milkweed Terrestrial vegetation Welsch's milkweed X
Protection and maintenance of the Seep water (expressed Comparison of surface water EPC to
Navajo Sedge Aquatic-dependent vegetation Navajo Sedge groundwater) water quality criteria or benchmark X
Notes:

CBR = critical body residue

LOAEL = lowest observed adverse effect level

NOAEL = no observed adverse effect level
Qualitative = indicates that evaluation conducted using a weight of evidence approach considering results for surrogate species and other considerations such as life history and habitat characteristics

TRV = toxicity reference value

x = indicates receptor evaluated for given ERA

EPC = exposure point concentration. The EPCs for each medium of concern applied in the ERAs were: Maximum Scenario - maximum concentration, Refined Scenario - refined concentration represented by 95 percent upper confidence limit (if it can be calculated) and mean

concentration.
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Appendix 3RA — Summary of Risk Assessments Conducted in Support of the NGS-KMC EIS Navajo
Table 3RA-4 Summary of Risk to the Soil Community and Associated Wildlife in the NGS Near-Field Study Area

3RA-43

Assessment Maximum and Refined Risk Estimates
Exposure Medium Are
Maximum |Are Refined
Endpoint Baseline 3-Unit Operation Other Cumulative Sources (OCS) Baseline + 3-Unit Operation + OCS HQs > 1? HQs > 1? Other Future Scenarios Risk Conclusion
Direct Contact Exposure
Terrestrial Plants* Soil Maximum HQs<1 for all COPECs. Maximum HQs<1 for all COPECs. Maximum HQs<1 for all COPECs. Maximum HQs<1 for all COPECs. No No 2-Unit Operation, A1400 and OCS Residual risk is unlikely
Refined HQ<1 for all COPECs. Refined HQ<1 for all COPECs. Refined HQ<1 for all COPECs. Refined HQ<1 for all COPECs. (2045-2074) were also considered as
separate scenarios: Maximum HQs < 1 for
all COPECs. Refined HQs < 1 for all
COPECs.
Terrestrial Invertebrates Soil Maximum HQs<1 for all COPECs. Maximum HQs<1 for all COPECs. Maximum HQs<1 for all COPECs. Maximum HQs<1 for all COPECs. No No risk is unlikely
Refined HQ<1 for all COPECs. Refined HQ<1 for all COPECs. Refined HQ<1 for all COPECs. Refined HQ<1 for all COPECs. __
Terrestrial Wildlife - Special Status Species
California Condor (Carnivore) Soil, surface water, biota Maximum HQs<1 for all COPECs. Maximum HQs<1 for all COPECs. Maximum HQs<1 for all COPECs. Maximum HQs<1 for all COPECs. No No risk is unlikely
Qualitative Evaluation using Red-tailed Refined HQ<1 for all COPECs. Refined HQ<1 for all COPECs. Refined HQ<1 for all COPECs. Refined HQ<1 for all COPECs. -
hawk surrogate
Terrestrial Wildlife - Non-Special Status Species
American Robin (invertivore) Soil, surface water, biota Maximum HQs<1 for all COPECs except |Maximum HQs < 1 for all COPECs. Maximum HQs < 1 for all COPECs. Maximum HQs<1 for all COPECs except Yes No Other scenarios (2-Unit Operation, A1400, risk is unlikely
vanadium (HQ=2). Refined HQs <1 for all COPECs. Refined HQs <1 for all COPECs. vanadium (HQ=2). OCS 2045-2074) were not evaluated for this
Refined HQs<1 for all COPECs. Refined HQs<1 for all COPECs, vanadium receptor.
HQ=0.7.
Mourning Dove (herbivore) Soil, surface water, biota Maximum HQs<1 for all COPECs. Maximum HQs<1 for all COPECs. Maximum HQs<1 for all COPECs. Maximum HQs<1 for all COPECs. No No risk is unlikely
Refined HQ<1 for all COPECs. Refined HQ<1 for all COPECs. Refined HQ<1 for all COPECs. Refined HQ<1 for all COPECs. -
Red-Tailed Hawk (carnivore) Surface water, biota Maximum HQs<1 for all COPECs. Maximum HQs<1 for all COPECs. Maximum HQs<1 for all COPECs. Maximum HQs<1 for all COPECs. No No risk is unlikely
Refined HQ<1 for all COPECs. Refined HQ<1 for all COPECs. Refined HQ<1 for all COPECs. Refined HQ<1 for all COPECs. -
Little Brown Bat (invertivore) Surface water, biota Maximum HQs<1 for all COPECs. Maximum HQs<1 for all COPECs. Maximum HQs<1 for all COPECs. Maximum HQs<1 for all COPECs. No No risk is unlikely
Refined HQ<1 for all COPECs. Refined HQ<1 for all COPECs. Refined HQ<1 for all COPECs. Refined HQ<1 for all COPECs. =
Meadow Vole (herbivore) Soil, surface water, biota Maximum HQs<1 for all COPECs. Maximum HQs<1 for all COPECs. Maximum HQs<1 for all COPECs. Maximum HQs<1 for all COPECs. No No risk is unlikely
Refined HQ<1 for all COPECs. Refined HQ<1 for all COPECs. Refined HQ<1 for all COPECs. Refined HQ<1 for all COPECs. .
Red Fox (carnivore) Soil, surface water, biota Maximum HQs<1 for all COPECs. Maximum HQs<1 for all COPECs. Maximum HQs<1 for all COPECs. Maximum HQs<1 for all COPECs. No No risk is unlikely
Refined HQ<1 for all COPECs. Refined HQ<1 for all COPECs. Refined HQ<1 for all COPECs. Refined HQ<1 for all COPECs. =
Dusky/Montane Shrew (invertivore) Soil, surface water, biota Maximum HQs<1 for all COPECs except: [Maximum HQs<1 for all COPECs. Maximum HQs<1 for all COPECs. Maximum HQs<1 for all COPECs except: Yes No Other scenarios (2-Unit Operation, A1400, risk is unlikely

HMW PAHs (HQ=2) and dioxin TEQ (HQ
=2).
Refined HQs< 1 for all COPECs.

Refined HQ<1 for all COPECs.

Refined HQ<1 for all COPECs.

HMW PAHs (HQ=2) and dioxin TEQ (HQ =
2).
Refined HQs< 1 for all COPECs.

OCS 2045-2074) were not evaluated for this
receptor.

Notes:

*Evaluates the plant community as a whole. Special Status Plants with potential presence in study area include:

Fickeisen plains cactus (Pediocactus peeblesianus var. fickeiseniae)

Brady’s pincushion cactus (Pediocactus bradyi)

Welsch's milkweed (Asclepias welshii)

-- = not applicable

COPEC = chemical of potential ecological concern

HMW = high molecular weight
HQ = hazard quotient

LOAEL = lowest observed adverse effect level

NOAEL - no observed adverse effect level

OCS = other cumulative sources

PAH = polycyclic aromatic hydrocarbons

TEQ = toxicity equivalency quotient
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Appendix 3RA — Summary of Risk Assessments Conducted in Support of the NGS-KMC EIS Navajo 3RA-44
Table 3RA-5 Summary of Risk to the Aquatic and Benthic Community and Associated Wildlife in the NGS Near-Field Study Area

Assessment Maximum and Refined Risk Estimates
) Exposure Medium Are
Endpoint Maximum [Are Refined
Baseline 3-Unit Operation OoCS Baseline + 3-Unit Operation + OCS HQs >1? | HQs >1? Other Future Scenarios Risk Conclusion
Aquatic Organisms
Aquatic Organisms (invertebrates, Surface water Maximum HQs<1 for all COPECs except: total (unfiltered) Maximum HQs<1 for all COPECs. Maximum HQs< 1 for all COPECs. Maximum HQs<1 for all COPECs except: total Yes No Other scenarios (2-Unit Operation, risk is unlikely
plants, and fish)* aluminum (HQ=5) and selenium (HQ=3). Refined HQs< 1 for all COPECs. Refined HQs< 1 for all COPECs. (unfiltered) aluminum (HQ=5) and selenium (HQ = A1400, OCS 2045-2074) were not
Refined HQs<1 for all COPECs. 3). evaluated for this receptor.
Refined HQs=1 for all COPECs.
Benthic Organisms Sediment Maximum HQs<1 for all COPECs. Maximum HQs<1 for all COPECs. Maximum HQs<1 for all COPECs. Maximum HQs<1 for all COPECs. No No risk is unlikely
Refined HQs<1 for all COPECs. Refined HQs< 1 for all COPECs. Refined HQsz< 1 for all COPECs. Refined HQsz< 1 for all COPECs. -
Early Life Stage (ELS) Non-Special [Fish tissue Modeled only - Maximum HQs< for all COPECs. Maximum HQs< for all COPECs. Maximum HQs< for all COPECs. No No 2-Unit Operation, A1400 and OCS risk is unlikely
Status Fish** Maximum HQs< for all COPECs. Refined HQs< 1 for all COPECs. Refined HQs< 1 for all COPECs. Refined HQs< 1 for all COPECs. Residual (2045-2074) were also
Refined HQs< for all COPECs. considered as separate scenarios:
Maximum HQs < 1 for all COPECs.
Refined HQs < 1 for all COPECs.
Adult Non-Special Status Fish** Fish tissue Modeled - Maximum and refined HQs< for all COPECs. Modeled - Maximum and refined HQs< |Modeled - Maximum and refined HQs<  [Modeled - Maximum and refined HQs< for all No No 2-Unit Operation, A1400 and OCS risk is unlikely
for all COPECs. for all COPECs. COPECs. Residual (2045-2074) were also
Measured - Maximum and refined HQs<1 using measured considered as separate scenarios:
mercury fish tissue concentrations. Measured - Maximum and refined Measured - Maximum and refined HQs<1|Measured - Maximum and refined HQs<1 using Maximum modeled HQs < 1 for all
HQs<1 using measured mercury fish using measured mercury fish tissue measured mercury fish tissue concentrations. COPECs. Refined modeled HQs < 1 for
tissue concentrations. concentrations. all COPECs. Maximum and refined
measured fish tissue HQs were also less
than 1 for all three scenarios.
Wildlife - Special Status Species
Adult Special Status Fish Fish tissue Based on the draft final NGS Near-Field Ecological Risk
Assessment (March 2016), adult special status fish not present
in Lake Powell and were not evaluated. - - - - - - -
Northern Leopard Frog Surface water Evaluated qualitatively due to lack of toxicity data for Modeled - Maximum and refined HQs< |Modeled - Maximum and refined HQs< |Modeled - Maximum and refined HQs< for all No No 2-Unit Operation, A1400 and OCS risk is unlikely
Qualitative Evaluation using fish amphibians. Consumes aquatic insects, exposure would be for all COPECs. for all COPECs. COPECs. Residual (2045-2074) were also
surrogate similar to fish species such as trout. considered as separate scenarios:
Maximum and Refined HQs< 1 using measured fish tissue Measured - Maximum and refined Measured - Maximum and refined HQs<1|Measured - Maximum and refined HQs<1 using Maximum and refined measured fish
concentration results as a surrogate (no special status fish HQs<1 using measured mercury fish using measured mercury fish tissue measured mercury fish tissue concentrations. tissue HQs < 1 for all COPECs in the
tissue results were available). tissue concentrations. concentrations. three additional scenarios. No special
status fish tissue results were available.
Western Yellow-Billed Cuckoo Surface water, biota Maximum HQs< for all COPECs. Maximum HQs< for all COPECs. Maximum HQs< for all COPECs. Maximum HQs< for all COPECs. No No 2-Unit Operation, A1400 and OCS risk is unlikely
(invertivore) Refined HQs< for all COPECs. Refined HQs< for all COPECs. Refined HQs< for all COPECs. Refined HQs< for all COPECs. Residual (2045-2074) were also
considered as separate scenarios:
Maximum HQs < 1 for all COPECs.
Refined HQs < 1 for all COPECs.
Southwest Willow Flycatcher Sediment, surface water, |Maximum HQs< for all COPECs. Maximum HQs< for all COPECs. Maximum HQs< for all COPECs. Maximum HQs< for all COPECs. No No 2-Unit Operation, A1400 and OCS risk is unlikely
(insectivore) and biota Refined HQs< for all COPECs. Refined HQs< for all COPECs. Refined HQs< for all COPECs. Refined HQs< for all COPECs. Residual (2045-2074) were also
considered as separate scenarios:
Maximum HQs < 1 for all COPECs.
Refined HQs < 1 for all COPECs.
Navajo Generating Station-Kayenta Mine Complex Project September 2016
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Table 3RA-5 Summary of Risk to the Aquatic and Benthic Community and Associated Wildlife in the NGS Near-Field Study Area

Appendix 3RA — Summary of Risk Assessments Conducted in Support of the NGS-KMC EIS Navajo

3RA-45

Assessment Maximum and Refined Risk Estimates
dpoi Exposure Medium Are
Endpoint Maximum [Are Refined
Baseline 3-Unit Operation OoCS Baseline + 3-Unit Operation + OCS HQs >1? | HQs >1? Other Future Scenarios Risk Conclusion
Wildlife - Non-Special Status
Bald Eagle (carnivore) Surface water, biota Maximum HQs<1 for all COPECs. Maximum HQs< for all COPECs. Maximum HQs< for all COPECs. Maximum HQs<1 for all COPECs. No No risk is unlikely
Refined HQs<1 for all COPECs. Refined HQs< for all COPECs. Refined HQs< for all COPECs. Refined HQs<1 for all COPECs. --

Canvasback Duck (herbivore) Sediment, surface water, [Maximum HQs< for all COPECs. Maximum HQs< for all COPECs. Maximum HQs< for all COPECs. Maximum HQs< for all COPECs. No No N risk is unlikely
and biota Refined HQs< for all COPECs. Refined HQs< for all COPECs. Refined HQs< for all COPECs. Refined HQs< for all COPECs.

Mallard Duck (omnivore) Sediment, surface water, |Maximum HQs< for all COPECs. Maximum HQs< for all COPECs. Maximum HQs< for all COPECs. Maximum HQs< for all COPECs. No No risk is unlikely
and biota Refined HQs< for all COPECs. Refined HQs< for all COPECs. Refined HQs< for all COPECs. Refined HQs< for all COPECs. -

Muskrat (herbivore) Sediment, surface water, [Maximum HQs<1 for all COPECs. Maximum HQs< for all COPECs. Maximum HQs< for all COPECs. Maximum HQs<1 for all COPECs. No No risk is unlikely
biota Refined HQs<1 for all COPECs. Refined HQs< for all COPECs. Refined HQs< for all COPECs. Refined HQs<1 for all COPECs. -

Raccoon (omnivore) Sediment, surface water, [Maximum HQs< for all COPECs. Maximum HQs< for all COPECs. Maximum HQs< for all COPECs. Maximum HQs< for all COPECs. No No risk is unlikely

biota

Refined HQs< for all COPECs.

Refined HQs< for all COPECs.

Refined HQs< for all COPECs.

Refined HQs< for all COPECs.

Notes:

*For evaluation of the aquatic community use of the dissolved (filtered) water concentration is generally of most relevance for most metals including arsenic and mercury/methylmercury, as it represents the bioavailable fraction of COPECs. The exceptions are aluminum and selenium that are typically evaluated using total (unfiltered) concentrations.

**Modeled fish tissue concentrations were developed using a site-specific bioaccumulation factor and surface water concentrations. Measured fish tissue concentrations were not available for ELS fish; measured tissue concentrations were available for adult fish only.

-- = not applicable

CBR = critical body residues

COPEC = chemical of potential ecological concern

EPC = exposure point concentration

HQ = hazard quotient

LOAEL = lowest observed adverse effect level

NOAEL - no observed adverse effect level
OCS = other cumulative sources

UCL = upper confidence limit
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Appendix 3RA — Summary of Risk Assessments Conducted in Support of the NGS-KMC EIS Navajo 3RA-46
Table 3RA-6 Summary of Risk to the Aquatic and Benthic Community and Associated Wildlife in the NGS Northeast Gap Region Study Area
Assessment Maximum and Refined Risk Estimates
Endpoint Exposure Medium A_re A.re
Maximum Refined
Baseline 3-Unit Operation oCSs Baseline + 3-Unit Operation + OCS HQs >1? | HQs > 1? Comments on Other Scenarios Risk Conclusion
Aquatic and Benthic Community
Aquatic Organisms* Surface water Dissolved Basis - Maximum HQs<1 for all COPECs. Dissolved Basis - Dissolved Basis - Other scenarios (2-Unit Operation, A1400, risk is unlikely
Maximum HQs<1 for all COPECs except selenium (HQ=2). Refined HQs<1 for all COPECs. Maximum HQs<1 for all COPECs Maximum HQs<1 for all COPECs except selenium (HQ=2) OCS 2045-2074) were evaluated for this
Refined HQs<1 for all COPECs. Refined HQs<1 for all COPECs. Refined HQs<1 for all COPECs. receptor. Maximum and refined HQs < 1 for
all COPECs unless baseline and/or OCS is
Total (unfiltered) basis - Total (unfiltered) basis - Total (unfiltered) basis - also included.
Maximum HQs < 1 for all COPECs except selenium (HQ=3). Maximum HQs<1 for all COPECs except [Maximum HQs < 1 for all COPECs except mercury (HQ2), methyl mercury Yes No
Refined HQs < 1 for all COPECs. mercury (HQ=2) and methyl mercury (HQ=2) and selenium (HQ=3).
(HQ=2). Refined HQs < 1 for all COPECs.
Refined HQs<1 for all COPECs.
Benthic Macroinvertebrates Sediment Maximum HQs<1 for all COPECs. Maximum HQs<1 for all COPECs. Maximum HQs<1 for all COPECs. Maximum HQs=<1 for all COPECs. risk is unlikely
Refined HQs<1 for all COPECs. Refined HQs<1 for all COPECs. Refined HQs<1 for all COPECs. Refined HQs<1 for all COPECs. N N
o o -
Early Life Stage (ELS) Non-Special Surface water Modeled only - Maximum HQs<1 for all COPECs. Maximum HQs<1 for all COPECs. Modeled only - Except for mercury (maximum HQ = 4) due to risk is unlikely
Status Fish** Maximum HQs< for all COPECs except mercury (HQ=4). Refined HQs<1 for all COPECs. Refined HQs<1 for all COPECs. Maximum HQs< 1 for all COPECs except mercury (HQ=4). baseline, maximum and refined HQs <1 for
Refined HQ<1 for all COPECs. Refined HQ<1 for all COPECs. all COPECs when evaluating the 2-Unit
Yes No Operation, A1400 or OCS (2045-2074)
contributions.
Adult Non-Special Status Fish** Surface water Modeled - Maximum HQs<1 for all COPECs. Maximum HQs<1 for all COPECs. Modeled - When evaluating other scenarios (2-Unit risk is unlikely
Maximum HQs<1 for all COPECs. Refined HQs<1 for all COPECs. Refined HQs<1 for all COPECs. Maximum HQs<1 for all COPECs. Operation, A1400, OCS 2045-2074),
Refined HQs<1 for all COPECs. Refined HQs<1 for all COPECs. maximum and refined HQs < 1 for all
COPECs using modeled or measured fish
Measured - Measured - No No tissue concentrations. The only exception is
Maximum HQs<1 for all measured mercury in all species of Maximum HQs<1 for all measured mercury in all species of fish. when using measured mercury fish tissue
fish. Refined HQs<1 for measured mercury in all species of fish. concentrations in the OCS 2045-2074 + 3-
Refined HQs<1 for measured mercury in all species of fish. Unit Operation scenario, HQ = 2 for the
striped bass.
Special Status Species
Adult Special Status Fish (humpback Surface water Measured only - Maximum HQs<1 for all special status |Maximum HQs=1 for all special status The OCS contribution had an effect on the combined risk for mercury- In the 2-Unit Operation and A1400 scenarios, risk is unlikely
chub, roundtail chub, bonytail chub, species. species. the OCS contribution had an effect on the
razorback sucker and Colorado Maximum HQs<1 for all special status species. Maximum HQs =2 for all five species. combined risk for mercury for all five special
pikeminnow) Refined HQs<1 for all special status Refined HQs<1 for all special status status species (HQs=2). In the refined
Refined HQs<1 for all special status species. species. species. Refined HQs =1 for all five species. evaluation HQs=1 for all five special status
Yes No species. In contrast, the OCS 2045-2074
scenario resulted in maximum HQs=3 and
refined HQs=2 for all five species.
Northern Leopard Frog (Qualitative Surface water Evaluated qualitatively due to lack of toxicity data available for |[Based on special status fish, maximum [Based on special status fish, maximum As stated above, the OCS contribution had an effect on the combined risk for The qualitative evaluation is based on special risk is unlikely
Evaluation) amphibians. Consumes aquatic insects, exposure would be  |HQs<1 for all COPECs. Refined HQs =1 for all COPECs and refined HQs |mercury for all five special status species of fish particularly when assuming status fish species results. In the 2-Unit
similar to fish species such as trout. Given that HQs were < 1 |HQs<L1 for all COPECs. Potential risk |< 1 for all COPECs. maximum exposures. Potential risk from exposure to mercury cannot be ruled Operation and A1400 scenarios, the OCS
for all special status fish species in the maximum and refined |to the northern leopard frog is not Potential risk from exposure to mercury out for the Northern Leopard Frog. contribution had an effect on the combined
screens, potential risk to the northern leopard frog is not expected. cannot be ruled out for the Northern risk for mercury for all five special status
expected. Leopard Frog. species (HQs=2). In the refined evaluation
Yes No HQs=1 for all five special status species. In
contrast, the OCS 2045-2074 scenario
resulted in maximum HQs=3 and refined
HQs=2 for all five species.
Western Yellow-billed Cuckoo Surface water, and biota Maximum HQs < 1 for all COPECs. Maximum HQs <1 for all COPECs. Maximum HQs <1 for all COPECs. Maximum HQs < 1 for all COPECs. Other scenarios (2-Unit Operation, A1400, risk is unlikely
(insectivore) Refined HQs < 1 for all COPECs. Refined HQs < 1 for all COPECs. Refined HQs < 1 for all COPECs. Refined HQs < 1 for all COPECs. OCS 2045-2074) were evaluated for this
No No receptor. Maximum and refined HQs < 1 for
all COPECs.
Southwestern Willow Flycatcher Surface water, and biota  [Maximum HQs < 1 for all COPECs. Maximum HQs < 1 for all COPECs. Maximum HQs < 1 for all COPECs. Maximum HQs < 1 for all COPECs. Other scenarios (2-Unit Operation, A1400, risk is unlikely
(insectivore) Refined HQs < 1 for all COPECs. Refined HQs < 1 for all COPECs. Refined HQs < 1 for all COPECs. Refined HQs < 1 for all COPECs. OCS 2045-2074) were evaluated for this
No No receptor. Maximum and refined HQs < 1 for
all COPECs.
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Appendix 3RA — Summary of Risk Assessments Conducted in Support of the NGS-KMC EIS Navajo 3RA-47
Table 3RA-6 Summary of Risk to the Aquatic and Benthic Community and Associated Wildlife in the NGS Northeast Gap Region Study Area
Assessment Maximum and Refined Risk Estimates
Exposure Medium
Endpoint Are A.re
Maximum Refined
Baseline 3-Unit Operation oCSs Baseline + 3-Unit Operation + OCS HQs >1? | HQs > 1? Comments on Other Scenarios Risk Conclusion
Wildlife - Non-Special Status Species
Bald Eagle (carnivore) Sediment, surface water, Maximum HQs < 1 for all COPECs. Maximum HQs < 1 for all COPECs. Maximum HQs < 1 for all COPECs. Except for methyl mercury (HQ=2 due to a combination of contributions from Other scenarios (2-Unit Operation, A1400, risk is unlikely
biota Refined HQs < 1 for all COPECs. Refined HQs < 1 for all COPECs. Refined HQs < 1 for all COPECs. baseline and OCS), maximum HQs < 1 for all COPECs. OCS 2045-2074) were not evaluated for this
Refined HQs < 1 for all COPECs. receptor.
Yes No
Canvasback Duck (herbivore) Surface water, and biota Maximum HQs < 1 for all COPECs. Maximum HQs < 1 for all COPECs. Maximum HQs < 1 for all COPECs. Maximum HQs < 1 for all COPECs. risk is unlikely
Refined HQs < 1 for all COPECs. Refined HQs < 1 for all COPECs. Refined HQs < 1 for all COPECs. Refined HQs < 1 for all COPECs. No No -
Mallard Duck (omnivore) Surface water, and biota Maximum HQs < 1 for all COPECs. Maximum HQs < 1 for all COPECs. Maximum HQs < 1 for all COPECs. Maximum HQs < 1 for all COPECs. risk is unlikely
Refined HQs < 1 for all COPECs. Refined HQs < 1 for all COPECs. Refined HQs < 1 for all COPECs. Refined HQs < 1 for all COPECs. No No -
Muskrat (herbivore) Sediment, surface water, Maximum HQs < 1 for all COPECs except arsenic (HQ=2), Maximum HQs < 1 for all COPECs. Maximum HQs < 1 for all COPECs. Maximum HQs < 1 for all COPECs except arsenic (HQ=2), mercury (HQ=2) Other scenarios (2-Unit Operation, A1400, risk is unlikely
biota mercury (HQ=2) and selenium (HQ=2). Refined HQs < 1 for all COPECs. Refined HQs < 1 for all COPECs. and selenium (HQ=2) due to baseline contributions. OCS 2045-2074) were not evaluated for this
Refined HQs < 1 for all COPECs Refined HQs < 1 for all COPECs Yes No receptor.
Raccoon (omnivore) Sediment, surface water, [Maximum HQs < 1 for all COPECs except selenium (HQ=2). [Maximum HQs < 1 for all COPECs. Maximum HQs < 1 for all COPECs. Maximum HQs < 1 for all COPECs except selenium (HQ=2) due to baseline Other scenarios (2-Unit Operation, A1400, risk is unlikely
biota Refined HQs <1 for all COPECs. Refined HQs < 1 for all COPECs. Refined HQs < 1 for all COPECs. concentrations. OCS 2045-2074) were not evaluated for this
Refined HQs < 1 for all COPECs. Yes No receptor.
Little Brown Bat (insectivore) Surface water, and biota Maximum HQs < 1 for all COPECs except selenium (HQ=2). |Maximum HQs < 1 for all COPECs. Maximum HQs < 1 for all COPECs. Maximum HQs < 1 for all COPECs except selenium (HQ=2) due to baseline Other scenarios (2-Unit Operation, A1400, risk is unlikely
Refined HQs <1 for all COPECs. Refined HQs < 1 for all COPECs. Refined HQs < 1 for all COPECs. concentrations. OCS 2045-2074) were not evaluated for this
Refined HQs < 1 for all COPECs. Yes No receptor.
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Appendix 3RA — Summary of Risk Assessments Conducted in Support of the NGS-KMC EIS Navajo
Table 3RA-7 Summary of Risk to the Aquatic and Benthic Community and Wildlife in the NGS Southwest Gap Region Study Area

3RA-48

Assessment Maximum and Refined Risk Estimates
. Are
Endpoint Exposure Medium Maximum |Are Refined
Baseline 3-Unit Operation OCS Baseline + 3-Unit Operation + OCS HQs > 17? HQs > 1? Comments on Other Scenarios Risk Conclusion
Aquatic and Benthic Community
Aguatic Organisms Surface water Dissolved Basis - Maximum HQs <1 for all COPECs. Maximum HQs < 1 for all COPECs. Dissolved Basis - Other scenarios (2-Unit Operation, A1400, OCS risk cannot be ruled out
Maximum HQs<1 for all COPECs. Refined HQs < 1 for all COPECs. Refined HQs < 1 for all COPECs. Maximum HQs<1 for all COPECs. 2045-2074) were not evaluated for this receptor.
Refined HQs<1 for all COPECs. Refined HQs<1 for all COPECs.
Total (unfiltered) basis - Total (unfiltered) basis -
Maximum HQs < 1 for all COPECs except selenium Maximum HQs < 1 for all COPECs except
(HQ=6). selenium (HQ=6) due to the baseline Yes Yes
Refined HQs < 1 for all COPECs except selenium (HQ=6). contribution.
Refined HQs < 1 for all COPECs except
selenium (HQ=6) due to the baseline
contribution.
Benthic Macroinvertebrates Sediment Maximum HQs < 1 for all COPECs. Maximum HQs < 1 for all COPECs. Maximum HQs < 1 for all COPECs. Maximum HQs < 1 for all COPECs. risk is unlikely
Refined HQs < 1 for all COPECs. Refined HQs < 1 for all COPECs. Refined HQs < 1 for all COPECs. Refined HQs < 1 for all COPECs. N N
o o -
Early Life Stage (ELS) Non-Special Surface water Modeled only - Maximum HQs < 1 for all COPECs. Maximum HQs < 1 for all COPECs. Maximum HQs <1 for all COPECs. Refined Other scenarios (2-Unit Operation, A1400, OCS risk is unlikely
Status Fish Maximum HQs < 1 for all COPECs. Refined HQs < 1 for all COPECs. Refined HQs < 1 for all COPECs. HQs < 1 for all COPECs. 2045-2074) were evaluated for this receptor.
Refined HQ < 1 for all COPECs. Maximum and refined HQs < 1 for all COPECs.
No No
Adult Non-Special Status Fish Surface water Modeled only - Modeled Only - Modeled Only - Modeled only - Maximum and refined HQs < 1 for all COPECs risk cannot be ruled out
Maximum HQs < 1 for all COPECs. Maximum HQs < 1 for all COPECs. Maximum HQs < 1 for all COPECs. Maximum HQs < 1 for all COPECs. when evaluating just the 2-Unit Operation or
Refined HQs < 1 for all COPECs. Refined HQs < 1 for all COPECs. Refined HQs < 1 for all COPECs. Refined HQs < 1 for all COPECs. A1400 contributions. When adding baseline +
OCS, results are similar to baseline + OCS + 3-
Measured only - Measured Only - Measured Only - Measured only - Unit Operation.
Maximum mercury HQs > 1 for the fathead minnow (HQ = |Maximum HQs < 1 for all COPECs. Maximum HQs < 1 for all COPECs. Maximum mercury HQs > 1 for the fathead Baseline + 3-Unit Operation + OCS (2045-2074)
2), rainbow trout (HQ = 3) and speckled dace (HQ = 3). Refined HQs < 1 for all COPECs. Refined HQs < 1 for all COPECs. minnow (HQ = 3), flannelmouth sucker (HQ=2), resulted in marked increases in HQs: Using
Maximum selenium HQs > 1 for the common carp (HQ = rainbow trout (HQ = 4) and speckled dace (HQ modeled fish tissue concentrations, methyl
2), rainbow trout (HQ = 4) and the speckled dace (HQ = =4). mercury (maximum HQ=2, refined HQ=2). Using
2). Maximum selenium HQs > 1 for the common measured mercury fish tissue concentrations,
Refined mercury HQs were > 1 for the fathead minnow carp (HQ = 2), rainbow trout (HQ = 4) and the maximum HQs = 2 for all species of fish except
(HQ = 2), rainbow trout (HQ = 2) and speckled dace (HQ = speckled dace (HQ = 2). fathead minnow (HQ=4), flannelmouth sucker
2). Refined mercury HQs were > 1 for the fathead (HQ=3), rainbow trout (HQ=5), and speckled
Refined selenium HQs > 1 for the rainbow trout (HQ = 2) minnow (HQ = 2), rainbow trout (HQ = 2) and Yes Yes dace (HQ=5).

and the speckled dace (HQ = 2).

speckled dace (HQ = 2).
Refined selenium HQs > 1 for the rainbow trout
(HQ = 2) and the speckled dace (HQ = 2).

Refined HQs were > 1 for the fathead minnow
(HQ=3), flannelmouth sucker (HQ=2), rainbow
trout (HQ=3), and speckled dace (HQ=3).

Using measured selenium fish tissue
concentrations, maximum HQs > 1 for the
common carp (HQ=2), rainbow trout (HQ=4) and
speckled dace (HQ=2).

Refined HQs > 1 for the rainbow trout (HQ=2)
and speckled dace (HQ=2).
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Appendix 3RA — Summary of Risk Assessments Conducted in Support of the NGS-KMC EIS Navajo
Table 3RA-7 Summary of Risk to the Aquatic and Benthic Community and Wildlife in the NGS Southwest Gap Region Study Area

3RA-49

Assessment Maximum and Refined Risk Estimates
. Are
Endpoint Exposure Medium Maximum [Are Refined
Baseline 3-Unit Operation OCS Baseline + 3-Unit Operation + OCS HQs > 17? HQs > 1? Comments on Other Scenarios Risk Conclusion
Special Status Species
Adult Special Status Fish (humpback |Surface water Measured only - Maximum mercury and selenium HQs < |Maximum mercury HQs = 4 for all four Maximum mercury HQs > 1 for the humpback Maximum and refined HQs < 1 for all COPECs risk cannot be ruled out
chub, roundtail chub, bonytail chub Maximum mercury HQs < 1 for all species except the 1 for all four species. species. chub (HQ = 4), roundtail chub (HQ=4), bonytail when evaluating just the 2-Unit Operation or
and razorback sucker) razorback sucker, using flannelmouth sucker data Maximum selenium HQs < 1 for all four chub (HQ = 4) and razorback sucker (HQ = 8). A1400 contribution. However, similar to 3-Unit
(HQ=5). Refined mercury and selenium HQs < 1 |species. Maximum selenium HQs < 1 for all four species. Operation HQ results when adding baseline +
Maximum selenium HQs < 1 for all four species. for all four species. Refined mercury HQs > 1 for the humpback OCS. When adding the 3-Unit Operation +
Refined mercury HQs = 2 for all four chub (HQ = 3), roundtail chub (HQ=3), bonytail OCS (2045-2074) to baseline, maximum mercury|
Refined mercury HQs < 1 for all species except the species. chub (HQ = 3) and razorback sucker (HQ = 5). HQs were > 1 for all four special status species:
razorback sucker, using flannelmouth sucker data Refined selenium HQs < 1 for all four Refined selenium HQs < 1 for all four species. humpback chub (HQ=8), roundtail chub (HQ=8),
(HQ=3). species. Yes Yes bonytail chub (HQ=8) and razorback sucker
Refined selenium HQs < 1 for all four species. (HQ=10 based on flannelmouth sucker data and
HQ=9 based on bluehead sucker data). Refined
mercury HQs were > 1 for the humpback chub
(HQ=5), roundtail chub (HQ=5), bonytail chub
(HQ=5) and razorback sucker (HQ=8 based on
flannelmouth sucker data and HQ=5 based on
bluehead sucker data).
Northern Leopard Frog (Qualitative [Surface water Using special status fish tissue results as a surrogate - Based on special status fish, maximum |Using special status species of fish results |As stated above for special status species of As stated above, the individual contribution from risk cannot be ruled out
Evaluation) Maximum mercury HQs < 1 for all species except the HQs<1 for all COPECs. Refined - fish, the combined contribution from baseline 2-Unit Operation or A1400 resulted in HQs < 1.
razorback sucker, using flannelmouth sucker data HQs<1 for all COPECs. Potential risk to|Maximum mercury HQs = 4 for all four and OCS had an effect on the cumulative risk However, the combined contribution from
(HQ=5). the northern leopard frog is not species. from exposure to mercury for all four special baseline and OCS had an effect on the
Maximum selenium HQs < 1 for all four species. expected. Maximum selenium HQs < 1 for all four status species of fish. Therefore, risk from the cumulative risk from exposure to mercury for all
species. combined cumulative exposure to mercury four special status species of fish. Therefore,
Refined mercury HQs < 1 for all species except the cannot be ruled out for the Northern Leopard risk from the combined cumulative exposure to
razorback sucker, using flannelmouth sucker data Refined mercury HQs = 2 for all four Frog. mercury cannot be ruled out for the Northern
(HQ=3). species. Yes Yes Leopard Frog.
Refined selenium HQs < 1 for all four species. Refined selenium HQs < 1 for all four
species.
Potential risk from exposure to mercury
cannot be ruled out for the Northern
Leopard Frog.
Western Yellow-billed Cuckoo Surface water, and Maximum NOAEL- based HQs < 1 for all COPECs. Maximum NOAEL- based HQs < 1 for all|Maximum NOAEL- based HQs < 1 for all |[Maximum NOAEL- based HQs < 1 for all Other scenarios (2-Unit Operation, A1400, OCS risk is unlikely
(insectivore) biota COPECs. COPECs. COPECs. 2045-2074) were evaluated for this receptor.
Refined NOAEL- and LOAEL-based HQs < 1 for all Refined NOAEL-based HQs < 1 for all No No Maximum and refined HQs < 1 for all COPECs.
COPECs. COPECs. Refined NOAEL- and LOAEL-based HQs |Refined NOAEL- and LOAEL-based HQs < 1
Refined LOAEL-based HQs < 1 for all |< 1 for all COPECs. for all COPECs.
COPECs.
Southwestern Willow Flycatcher Surface water, and Maximum NOAEL- based HQs < 1 for all COPECs. Maximum NOAEL- based HQs < 1 for all|Maximum NOAEL- based HQs < 1 for all |Maximum NOAEL- based HQs < 1 for all Other scenarios (2-Unit Operation, A1400, OCS risk is unlikely
(insectivore) biota COPECs. COPECs. COPECs. 2045-2074) were evaluated for this receptor.
Refined NOAEL- and LOAEL-based HQs < 1 for all Refined NOAEL-based HQs < 1 for all No No Maximum and refined HQs < 1 for all COPECs.
COPECs. COPECs. Refined NOAEL- and LOAEL-based HQs |Refined NOAEL- and LOAEL-based HQs < 1
Refined LOAEL-based HQs < 1 for all |< 1 for all COPECs. for all COPECs.
COPECs.
Wildlife - Non-Special Status Species
Bald Eagle (carnivore) Sediment, surface Maximum NOAEL HQs < 1 for all COPECs except methyl |Maximum NOAEL- based HQs < 1 for all|Maximum NOAEL HQs < 1 for all Adding the OCS contribution to baseline Other scenarios (2-Unit Operation, A1400, OCS |risk is unlikely (LOAEL-based
water, biota mercury (HQ = 4). COPECs. COPECs except methyl mercury (HQ = 3). |resulted in the following - 2045-2074) were not evaluated for this receptor. HQs < 1)
Refined NOAEL HQs < 1 for all COPECs except methyl  [Refined NOAEL-based HQs < 1 forall |Refined NOAEL-based HQs < 1 for all Maximum NOAEL HQs < 1 for all COPECs
mercury (HQ = 3). COPECs. COPECs except methyl mercury (HQ =2). |except methyl mercury (HQ =7). Yes No
Refined LOAEL HQs < 1. Refined LOAEL-based HQs < 1 for all Refined LOAEL-based HQs < 1. Refined NOAEL-based HQs < 1 for all COPECs
COPECs. except methyl mercury (HQ = 5).
Refined LOAEL-based HQs < 1.
Canvasback Duck (herbivore) Surface water, and Maximum NOAEL HQs < 1 for all COPECs except methyl |Maximum NOAEL- based HQs < 1 for all|Maximum NOAEL- based HQs < 1 for all |HQs >1 primarily result of baseline contribution -| Other scenarios (2-Unit Operation, A1400, OCS |risk is unlikely (LOAEL-based
biota mercury (HQ = 4). COPECs. COPECs. Maximum NOAEL HQs < 1 for all COPECs 2045-2074) were not evaluated for this receptor. HQs < 1)
Refined NOAEL HQs < 1 for all COPECs except methyl  [Refined NOAEL-based HQs < 1 for all |Refined NOAEL-based HQs < 1 for all except methyl mercury (HQ = 4).
mercury (HQ = 3). COPECs. COPECs. Refined NOAEL-based HQs < 1 for all COPECs Yes No
Refined LOAEL HQs < 1. Refined LOAEL-based HQs < 1 for all |Refined LOAEL-based HQs < 1 for all except methyl mercury (HQ = 3).
COPECs. COPECs. Refined LOAEL-based HQs < 1.
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Appendix 3RA — Summary of Risk Assessments Conducted in Support of the NGS-KMC EIS Navajo

Table 3RA-7 Summary of Risk to the Aquatic and Benthic Community and Wildlife in the NGS Southwest Gap Region Study Area

3RA-50

Assessment Maximum and Refined Risk Estimates
. Are
Endpoint Exposure Medium Maximum [Are Refined
Baseline 3-Unit Operation OCS Baseline + 3-Unit Operation + OCS HQs > 17? HQs > 1? Comments on Other Scenarios Risk Conclusion
Mallard Duck (omnivore) Surface water, and Maximum NOAEL HQs < 1 for all COPECs except methyl |Maximum NOAEL- based HQs < 1 for all|Maximum NOAEL- based HQs < 1 for all |HQs >1 primarily result of baseline contribution -| Other scenarios (2-Unit Operation, A1400, OCS |risk is unlikely (LOAEL-based
biota mercury (HQ = 4). COPECs. COPECs. Maximum NOAEL HQs < 1 for all COPECs 2045-2074) were not evaluated for this receptor. HQs < 1)
Refined NOAEL HQs < 1 for all COPECs except methyl  [Refined NOAEL-based HQs < 1 for all |Refined NOAEL-based HQs < 1 for all except methyl mercury (HQ = 4).
mercury (HQ = 3). COPECs. COPECs. Refined NOAEL-based HQs < 1 for all COPECs Yes No
Refined LOAEL HQs < 1. Refined LOAEL-based HQs < 1 for all |Refined LOAEL-based HQs < 1 for all except methyl mercury (HQ = 3).
COPECs. COPECs. Refined LOAEL-based HQs < 1.
Muskrat (herbivore) Sediment, surface Maximum NOAEL HQs < 1 for all COPECs except methyl |Maximum NOAEL- based HQs < 1 for all|Maximum NOAEL- based HQs < 1 for all |HQs > 1 primarily result of baseline - Other scenarios (2-Unit Operation, A1400, OCS risk cannot be ruled out
water, biota mercury (HQ = 3) and selenium (HQ=3). COPECs. COPECs. Maximum NOAEL HQs < 1 for all COPECs 2045-2074) were not evaluated for this receptor.
Refined NOAEL HQs were < 1 for all COPECs except Refined NOAEL-based HQs < 1 for all |Refined NOAEL-based HQs < 1 for all except methyl mercury (HQ = 3) and selenium
methyl mercury (HQ = 2) and selenium (HQ=2). COPECs. COPECs. (HQ=3).
Refined LOAEL HQs < 1 except selenium (HQ=2). Refined LOAEL-based HQs < 1 for all |Refined LOAEL-based HQs < 1 for all Refined NOAEL-based HQs were < 1 for all Yes Yes
COPECs. COPECs. COPECs except methyl mercury (HQ = 2) and
selenium (HQ=2).
Refined LOAEL-based HQs < 1 except
selenium (HQ=2).
Raccoon (omnivore) Sediment, surface Maximum NOAEL HQs < 1 for all COPECs except methyl |Maximum NOAEL- based HQs < 1 for all|Maximum NOAEL- based HQs < 1 for all |HQs > 1 primarily result of baseline contribution Other scenarios (2-Unit Operation, A1400, OCS risk cannot be ruled out
water, biota mercury (HQ = 2) and selenium (HQ=3). COPECs. COPECs. Maximum NOAEL HQs < 1 for all COPECs 2045-2074) were not evaluated for this receptor.
Refined NOAEL HQs were < 1 for all COPECs except Refined NOAEL-based HQs < 1 forall |Refined NOAEL-based HQs < 1 for all except methyl mercury (HQ = 2) and selenium
methyl mercury (HQ = 2) and selenium (HQ=2). COPECs. COPECs. (HQ=3).
Refined LOAEL HQs < 1 except selenium (HQ=2). Refined LOAEL-based HQs < 1 forall  [Refined LOAEL-based HQs < 1 for all Refined NOAEL-based HQs were < 1 for all
COPECs. COPECs. COPECs except methyl mercury (HQ = 2) and Yes Yes
selenium (HQ=2).
Refined LOAEL-based HQs < 1 except
selenium (HQ=2).
Little Brown Bat (insectivore) Surface water, and Maximum NOAEL HQs < 1 for all COPECs except methyl |Maximum NOAEL- based HQs < 1 for all|Maximum NOAEL- based HQs < 1 for all |HQs > 1 primarily the result of baseline Other scenarios (2-Unit Operation, A1400, OCS risk cannot be ruled out
biota mercury (HQ = 2) and selenium (HQ=3). COPECs. COPECs. contribution - 2045-2074) were not evaluated for this receptor.
Refined NOAEL HQs were < 1 for all COPECs except Refined NOAEL-based HQs < 1 for all |Refined NOAEL-based HQs < 1 for all Maximum NOAEL HQs < 1 for all COPECs
selenium (HQ=2). COPECs. COPECs. except methyl mercury (HQ = 2) and selenium
Refined LOAEL HQs < 1 except selenium (HQ=2). Refined LOAEL-based HQs < 1 for all Refined LOAEL-based HQs < 1 for all (HQ=3). Yes Yes

COPECs.

COPECs.

Refined NOAEL-based HQs were < 1 for all
COPECs except selenium (HQ=2).

Refined LOAEL-based HQs < 1 except
selenium (HQ=2).

Notes:

CBR = critical body residues

COPEC = chemical of potential ecological concern
ELS = early life stage

EPC = exposure point concentration

HQ = hazard quotient

LOAEL = lowest observed adverse effect level
NOAEL - no observed adverse effect level

OCS = other cumulative sources

UCL = upper confidence limit
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Appendix 3RA — Summary of Risk Assessments Conducted in Support of the NGS-KMC EIS Navajo
Table 3RA-8 Summary of Risk to the Aquatic and Benthic Community and Associated Wildlife in the NGS San Juan River Study Area

3RA-51

Assessment Maximum and Refined Risk Estimates
. Are Are
Endpoint Exposure Medium Maximum Refined
Baseline 3-Unit Operation 0oCS Baseline + 3-Unit Operation + OCS HQs >1? | HQs >1? Comments on Other Scenarios | Risk Conclusion
Aquatic and Benthic Community
Aquatic Organisms* Surface water Dissolved Basis - Maximum HQs<1 for all COPECs. Maximum HQs<1 for all COPECs. Dissolved Basis - Yes No Other scenarios (2-Unit Operation risk is unlikely
Maximum HQs<1 for all COPECs except mercury (HQ=2); selenium (HQ=4) Refined HQs<1 for all COPECs. Refined HQs<1 for all COPECs. Maximum HQs<1 for all COPECs except mercury (HQ=2); selenium (HQ=4) and OCS 2045-2074) were evaluated
based on total (unfiltered) results based on total (unfiltered) results for this receptor. Maximum and
Refined HQs<1 for all COPECs. Refined HQs<1 for all COPECs. refined HQs < 1 for all COPECs
when considering these individual
Total (unfiltered) basis - Total (unfiltered) basis - contributions.
Maximum HQs<1 for all COPECs except selenium (HQ=3); mercury (HQ=50) Maximum HQs<1 for all COPECs except selenium (HQ=3); mercury (HQ=50)
based on dissolved (filtered) resuilt. based on dissolved (filtered) resuilt.
Refined HQs<1 for all COPECs; mercury (HQ=4) based on dissolved (filtered) Refined HQs<1 for all COPECs; mercury (HQ=4) based on dissolved (filtered)
result. result.
Benthic Macroinvertebrates Sediment Maximum HQs< for all COPECs. Future concentrations not estimated Future concentrations not estimated Maximum HQs< for all COPECs. No No risk is unlikely
Refined HQs< for all COPECs. Refined HQs< for all COPECs. .
Early Life Stage (ELS) Non-Special  [Surface water Modeled only - Maximum HQs<1 for all COPECs. Maximum HQs<1 for all COPECs. Modeled only - Yes No risk is unlikely
Status Fish** Maximum HQs< for all COPECs except arsenic (HQ=5). Refined HQs<1 for all COPECs. Refined HQs<1 for all COPECs. Maximum HQs< for all COPECs except arsenic (HQ=5).
Refined HQ<1 for all COPECs. Refined HQ<1 for all COPECs. -
Adult Non-Special Status Fish** Surface water Modeled - Maximum HQs<1 for all COPECs. Maximum HQs<1 for all COPECs. Modeled - Yes No Other scenarios (2-Unit Operation risk is unlikely
Maximum HQs<1 for all COPECs except mercury (HQ = 7). Refined HQs<1 for all COPECs. Refined HQs<1 for all COPECs. Maximum HQs<1 for all COPECs except mercury (HQ = 7). and OCS 2045-2074) were evaluated
Refined HQs<1 for all COPECs. Refined HQs<1 for all COPECs. for this receptor. Maximum and
refined HQs < 1 for all COPECs
Measured - Measured - when considering these individual
Maximum HQs<1 for all COPECs except selenium (HQ=2, speckled dace). Fish Maximum HQs=1 for all COPECs except selenium (HQ=2, speckled dace). Fish contributions.
average HQ<1 for all COPECs. average HQ<1 for all COPECs.
Refined HQs<1 for all COPECs. Refined HQs<1 for all COPECs.
Special Status Species
Adult Special Status Fish (Colorado |Surface water Measured only - Maximum HQs<1 for all COPECs. Maximum HQs<1 for all COPECs. Measured only - Yes No*** Other scenarios (2-Unit Operation risk is unlikely
pikeminnow, roundtail chub and Maximum HQs<1 for all COPECs; mercury (HQ=1, pikeminnow), selenium Refined HQs<1 for all COPECs. Refined HQs<1 for all COPECs. Maximum HQ<1 for arsenic; mercury (HQ=2, pikeminnow) and selenium (HQ=1, and OCS 2045-2074) were evaluated
razorback sucker) (HQ=1, razorback). razorback). The OCS contribution was about 33% of total cumulative exposure for this receptor. Maximum and
HQ for mercury. refined HQs < 1 for all COPECs
Refined HQs<1 for all COPECs. Refined HQs<1 for arsenic and selenium; mercury (HQ=1, pikeminnow) when considering these individual
contributions.
Based on baseline measured surrogate species data (striped bass) for
pikeminnow, total cumulative risk is indicated from mercury (maximum HQ=3,
refined HQ=2). For razorback sucker, baseline tissue selenium refined HQ<1
(maximum HQ=1, refined HQ<1).
Northern Leopard Frog Surface water Evaluated qualitatively due to lack of toxicity data available for amphibians. Maximum HQs<1 for all COPECs. Maximum HQs<1 for all COPECs. As stated above, the OCS contribution increased the risk for mercury (maximum Yes No Other scenarios (2-Unit Operation risk is unlikely
Qualitative Evaluation using fish Consumes aquatic insects, exposure would be similar to fish species such as Refined HQs<1 for all COPECs. Potential |Refined HQs<1 for all COPECs. HQ = 2) for the Colorado pikeminnow which may result in a potential concern for and OCS 2045-2074) were evaluated
surrogate trout. Given that maximum and refined HQs<1 for all three special status risk to the northern leopard frog is not Potential risk to the northern leopard the northern leopard frog. Refined HQ=1 for pikeminnow. for this receptor. Maximum and
species of fish, potential risk to the northern leopard frog is not expected. expected. frog is not expected. refined HQs<1 for all COPECs when
considering these individual
contributions.
Western Yellow-billed Cuckoo Surface water, and Maximum HQs< for all COPECs. Maximum HQs< for all COPECs. Maximum HQs< for all COPECs. Maximum HQs< for all COPECs. No No Other scenarios (2-Unit Operation risk is unlikely
(insectivore) biota Refined HQs< for all COPECs. Refined HQs< for all COPECs. Refined HQs< for all COPECs. Refined HQs< for all COPECs. and OCS 2045-2074) were evaluated
for this receptor. Maximum and
refined HQs<1 for all COPECs.
Southwestern Willow Flycatcher Surface water, and Maximum HQs< for all COPECs. Maximum HQs< for all COPECs. Maximum HQs< for all COPECs. Maximum HQs< for all COPECs. No No Other scenarios (2-Unit Operation risk is unlikely
(insectivore) biota Refined HQs< for all COPECs. Refined HQs< for all COPECs. Refined HQs< for all COPECs. Refined HQs< for all COPECs. and OCS 2045-2074) were evaluated
for this receptor. Maximum and
refined HQs<1 for all COPECs.
Wildlife - Non-Special Status Species
Bald Eagle (carnivore) Sediment, surface Maximum HQs<1 for all COPECs. Maximum HQs< for all COPECs. Maximum HQs< for all COPECs. Maximum HQs<1 for all COPECs. No No risk is unlikely
water, biota Refined HQs<1 for all COPECs. Refined HQs< for all COPECs. Refined HQs< for all COPECs. Refined HQs<1 for all COPECs. -
Canvasback Duck (herbivore) Surface water, and Maximum HQs<1 for all COPECs. Maximum HQs< for all COPECs. Maximum HQs< for all COPECs. Maximum HQs<1 for all COPECs. No No risk is unlikely
biota Refined HQs<1 for all COPECs. Refined HQs< for all COPECs. Refined HQs< for all COPECs. Refined HQs<1 for all COPECs. --
Mallard Duck (omnivore) Surface water, and Maximum HQsz< 1 for all COPECs except methyl mercury (HQ=2) and selenium [Maximum HQs< for all COPECs. Maximum HQs< for all COPECs. Maximum HQs=1 for all COPECs except methyl mercury (HQ=3) and selenium Yes No Other scenarios (2-Unit Operation risk is unlikely
biota (HQ=2). Refined HQs< for all COPECs. Refined HQs< for all COPECs. (HQ=2). and OCS 2045-2074) were not
Refined HQs<1 for all COPECs. Refined HQs<1 for all COPECs. Reported risk estimate is mostly due to evaluated for this receptor.
baseline.
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Table 3RA-8 Summary of Risk to the Aquatic and Benthic Community and Associated Wildlife in the NGS San Juan River Study Area

Appendix 3RA — Summary of Risk Assessments Conducted in Support of the NGS-KMC EIS Navajo

3RA-52

Assessment Maximum and Refined Risk Estimates
. Are Are
Exposure Medium . )
Endpoint P Maximum Refined
Baseline 3-Unit Operation 0oCS Baseline + 3-Unit Operation + OCS HQs >1? | HQs >1? Comments on Other Scenarios | Risk Conclusion

Muskrat (herbivore) Sediment, surface Maximum HQs<1 for all COPECs except selenium (HQ=2). Maximum HQs< for all COPECs. Maximum HQs< for all COPECs. Maximum HQs<1 for all COPECs except selenium (HQ=2). Yes No Other scenarios (2-Unit Operation risk is unlikely

water, biota Refined HQs<1 for all COPECs. Refined HQs< for all COPECs. Refined HQs< for all COPECs. Refined HQs<1 for all COPECs. Reported risk estimate is mostly due to and OCS 2045-2074) were not

baseline. evaluated for this receptor.

Raccoon (omnivore) Sediment, surface Maximum HQs<1 for all COPECs. Maximum HQs< for all COPECs. Maximum HQs< for all COPECs. Maximum HQs<1 for all COPECs. No No risk is unlikely

water, biota Refined HQs<1 for all COPECs. Refined HQs< for all COPECs. Refined HQs< for all COPECs. Refined HQs<1 for all COPECs. -
Little Brown Bat (insectivore) Surface water, and Maximum HQs<1 for all COPECs. Maximum HQs< for all COPECs. Maximum HQs< for all COPECs. Maximum HQsz<1 for all COPECs. No No risk unlikely

biota

Refined HQs<1 for all COPECs.

Refined HQs< for all COPECs.

Refined HQs< for all COPECs.

Refined HQs<1 for all COPECs.

Notes:

*For evaluation of the aquatic community use of the dissolved (filtered) water concentration is generally of most relevance for most metals including arsenic and mercury/methylmercury, as it represents the bioavailable fraction of COPECs. The exception is selenium that is typically evaluated using total (unfiltered) concentrations. Dissolved results for selenium and total results for mercury are presented for reference only.

**Modeled fish tissue concentrations were developed using a site-specific bioaccumulation factor and surface water concentrations. Measured fish tissue concentrations were not available for ELS fish; measured tissue concentrations were available for adult fish only.

***Eor the Colorado pikeminnow, potential risk is possible based consideration of surrogate fish tissue data results. Because the measured tissue data were obtained from stock fish, there is some uncertainty in the results as it is possible that tissue concentrations of stocked fish may not be in equilibrium with the San Juan River ecosystem and therefore may underestimate exposure to pikeminnow relative to native/resident fish. The
level of underestimation however is likely to be low.

CBR = critical body residues

COPEC = chemical of potential ecological concern

CPM = Colorado pikeminnow
ELS = early life stage

EPC = exposure point concentration

HQ = hazard quotient

LOAEL = lowest observed adverse effect level

NOAEL - no observed adverse effect level

OCS = other cumulative sources
UCL = upper confidence limit
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Appendix 3RA — Summary of Risk Assessments Conducted in Support of the NGS-KMC EIS Navajo 3RA-53
Table 3RA-9 Summary of Risk to the Soil Community, Aquatic and Benthic Community and Associated Wildlife in the Kayenta Mine Complex Study Area
Assessment Maximum and Refined Risk Estimates
Are Are
Maximum Refined
Endpoint Exposure Medium Baseline 8.1 MTPY oCs Baseline + 8.1 MTPY + OCS HQs >1? | HQs >1? Comments on Other Scenarios Risk Conclusion
Terrestrial Communities
Terrestrial Plants* Soil Maximum HQs < 1 for all COPECs. Refined HQs < 1 for all COPECs. Maximum HQs < 1 for all COPECs. Maximum HQs < 1 for all COPECs. Maximum HQs < 1 for all COPECs. Refined HQs < 1 for all COPECs. 5.5 MTPY scenario maximum and refined risk is unlikely
Refined HQs < 1 for all COPECs. Refined HQs < 1 for all COPECs. No No HQs<1 for all COPECS.
Terrestrial Invertebrates Soil Maximum HQs < 1 for all COPECs. Refined HQs < 1 for all COPECs. Maximum HQs < 1 for all COPECs. Maximum HQs < 1 for all COPECs. Maximum HQs < 1 for all COPECs. Refined HQs < 1 for all COPECs. 5.5 MTPY scenario maximum and refined risk is unlikely
Refined HQs < 1 for all COPECs. Refined HQs < 1 for all COPECs. No No HQs<1 for all COPECS.
Terrestrial Wildlife
American Robin Soil, biota (terrestrial), Maximum HQs < 1 for all COPECs except vanadium (HQ = 2). Maximum HQs < 1 for all COPECs. Maximum HQs < 1 for all COPECs. Maximum HQs < 1 for all COPECs except vanadium (HQ = 2) and methyl 5.5 MTPY scenario maximum and refined risk is unlikely
surface water Refined HQs < 1 for all COPECs. Refined HQs < 1 for all COPECs. Refined HQs < 1 for all COPECs. mercury (HQ=2). Yes No HQs<1 for all COPECS.
Refined HQs < 1 for all COPECs.
Mourning Dove Soil, biota (terrestrial), Maximum HQs < 1 for all COPECs. Refined HQs < 1 for all COPECs. Maximum HQs < 1 for all COPECs. Maximum HQs < 1 for all COPECs. Maximum HQs < 1 for all COPECs. Refined HQs < 1 for all COPECs. 5.5 MTPY scenario maximum and refined risk is unlikely
surface water Refined HQs < 1 for all COPECs. Refined HQs < 1 for all COPECs. No No HQs<1 for all COPECS.
Red-tailed Hawk Biota (terrestrial), surface Maximum HQs < 1 for all COPECs. Refined HQs < 1 for all COPECs. Maximum HQs < 1 for all COPECs. Maximum HQs < 1 for all COPECs. Maximum HQs < 1 for all COPECs. Refined HQs < 1 for all COPECs. 5.5 MTPY scenario maximum and refined risk is unlikely
water Refined HQs < 1 for all COPECs. Refined HQs < 1 for all COPECs. No No HQs<1 for all COPECS.
Little Brown Bat Biota (aquatic and Maximum HQs < 1 for all COPECs. Refined HQs < 1 for all COPECs. Maximum HQs < 1 for all COPECs. Maximum HQs < 1 for all COPECs. Maximum HQs < 1 for all COPECs. Refined HQs < 1 for all COPECs. 5.5 MTPY scenario maximum and refined risk is unlikely
terrestrial), surface water Refined HQs < 1 for all COPECs. Refined HQs < 1 for all COPECs. No No HQs<1 for all COPECS.
Meadow Vole Soil, biota (terrestrial), Maximum HQs < 1 for all COPECs. Refined HQs < 1 for all COPECs. Maximum HQs < 1 for all COPECs. Maximum HQs < 1 for all COPECs. Maximum HQs < 1 for all COPECs. Refined HQs < 1 for all COPECs. 5.5 MTPY scenario maximum and refined risk is unlikely
surface water Refined HQs < 1 for all COPECs. Refined HQs < 1 for all COPECs. No No HQs<1 for all COPECS.
Red Fox Soil, biota (terrestrial), Maximum HQs < 1 for all COPECs. Refined HQs < 1 for all COPECs. Maximum HQs < 1 for all COPECs. Maximum HQs < 1 for all COPECs. Maximum HQs < 1 for all COPECs. Refined HQs < 1 for all COPECs. 5.5 MTPY scenario maximum and refined risk is unlikely
surface water Refined HQs < 1 for all COPECs. Refined HQs < 1 for all COPECs. No No HQs<1 for all COPECS.
Dusky/Montane Shrew Soil, biota (terrestrial), Maximum HQs < 1 for all COPECs. Refined HQs < 1 for all COPECs. Maximum HQs < 1 for all COPECs. Maximum HQs < 1 for all COPECs. Maximum HQs < 1 for all COPECs. Refined HQs < 1 for all COPECs. 5.5 MTPY scenario maximum and refined risk is unlikely
surface water Refined HQs < 1 for all COPECs. Refined HQs < 1 for all COPECs. No No HQs<1 for all COPECS.
Terrestrial and Aquatic Wildlife - Special Status Species
Mexican Spotted Owl Biota (terrestrial), surface Maximum HQs < 1 for all COPECs except methyl mercury (HQ=1). Maximum HQs < 1 for all COPECs. Maximum HQs < 1 for all COPECs. Maximum HQs < 1 for all COPECs except methyl mercury (HQ=1). Refined An alternative scenario (5.5 MTPY) was risk is unlikely
water Refined HQs < 1 for all COPECs. Refined HQs < 1 for all COPECs. Refined HQs < 1 for all COPECs. HQs < 1 for all COPECs. v N evaluated for this receptor. Maximum HQs <
es 0 1 for all COPECs except methyl mercury
(HQ=1). Refined HQs < 1 for all COPECs.
Western Yellow-billed Cuckoo Biota (aquatic, terrestrial), Maximum HQs < 1 for all COPECs. Refined HQs < 1 for all COPECs. Maximum HQs < 1 for all COPECs. Maximum HQs < 1 for all COPECs. Maximum HQs < 1 for all COPECs. Refined HQs < 1 for all COPECs. An alternative scenario (5.5 MTPY) was risk is unlikely
surface water Refined HQs < 1 for all COPECs. Refined HQs < 1 for all COPECs. No No evaluated for this receptor. Maximum and
refined HQs < 1 for all COPECs.
Southwestern Willow Flycatcher Sediment, biota (aquatic), Maximum HQs < 1 for all COPECs. Refined HQs < 1 for all COPECs. Maximum HQs < 1 for all COPECs. Maximum HQs < 1 for all COPECs. Maximum HQs < 1 for all COPECs. Refined HQs < 1 for all COPECs. An alternative scenario (5.5 MTPY) was risk is unlikely
surface water Refined HQs < 1 for all COPECs. Refined HQs < 1 for all COPECs. No No evaluated for this receptor. Maximum and
refined HQs < 1 for all COPECs.
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Appendix 3RA — Summary of Risk Assessments Conducted in Support of the NGS-KMC EIS Navajo

Table 3RA-9 Summary of Risk to the Soil Community, Aquatic and Benthic Community and Associated Wildlife in the Kayenta Mine Complex Study Area

3RA-54

Assessment Maximum and Refined Risk Estimates
Are Are
Maximum Refined
Endpoint Exposure Medium Baseline 8.1 MTPY ocs Baseline + 8.1 MTPY + OCS HQs >1? | HQs >1? Comments on Other Scenarios Risk Conclusion
Aquatic Wildlife
Bald Eagle Biota (fish), surface water Maximum HQs < 1 for all COPECs. Refined HQs < 1 for all COPECs. Maximum HQs < 1 for all COPECs. Maximum HQs < 1 for all COPECs Maximum NOAEL-based HQs < 1 for all COPECs except methyl mercury 5.5 MTPY scenario maximum and refined risk is unlikely
Refined HQs < 1 for all COPECs. except methyl mercury (HQ=2). (HQ=3). HQs<1 for all COPECS.
Refined HQs < 1 for all COPECs Refined NOAEL-based HQs < 1 for all COPECs except methyl mercury
except methyl mercury (HQ=2). (HQ=2). Yes No
Refined LOAEL-based HQs < 1 for all COPECs.
Canvasback Duck Sediment, biota (aquatic), Maximum HQs < 1 for all COPECs. Refined HQs < 1 for all COPECs. Maximum HQs < 1 for all COPECs. Maximum HQs < 1 for all COPECs. Maximum HQs < 1 for all COPECs. Refined HQs < 1 for all COPECs. 5.5 MTPY scenario maximum and refined risk is unlikely
surface water Refined HQs < 1 for all COPECs. Refined HQs < 1 for all COPECs. No No HQs<1 for all COPECS.
Mallard Duck Sediment, biota (aquatic), Maximum HQs < 1 for all COPECs. Refined HQs < 1 for all COPECs. Maximum HQs < 1 for all COPECs. Maximum HQs < 1 for all COPECs. Maximum HQs < 1 for all COPECs. Refined HQs < 1 for all COPECs. 5.5 MTPY scenario maximum and refined risk is unlikely
surface water Refined HQs < 1 for all COPECs. Refined HQs < 1 for all COPECs. No No HQs<1 for all COPECS.
Muskrat Sediment, biota (aquatic), Maximum HQs < 1 for all COPECs except cadmium (HQ = 2). Refined HQs < |Maximum HQs < 1 for all COPECs. Maximum HQs < 1 for all COPECs. Maximum HQs < 1 for all COPECs except cadmium (HQ = 2). 5.5 MTPY scenario maximum and refined risk is unlikely
surface water 1 for all COPECs. Refined HQs < 1 for all COPECs. Refined HQs < 1 for all COPECs. Refined HQs < 1 for all COPECs. Yes No HQs<1 for all COPECS.
Raccoon Sediment, biota (aquatic), Maximum HQs < 1 for all COPECs. Refined HQs < 1 for all COPECs. Maximum HQs < 1 for all COPECs. Maximum HQs < 1 for all COPECs. Maximum HQs < 1 for all COPECs. Refined HQs < 1 for all COPECs. 5.5 MTPY scenario maximum and refined risk is unlikely
surface water Refined HQs < 1 for all COPECs. Refined HQs < 1 for all COPECs. No No HQs<1 for all COPECS.
Aquatic and Benthic Community
Aquatic Organisms - Ponds** Surface water - Total Metals |Maximum HQs >1 include: aluminum (HQ = 400), cadmium (HQ = 2), copper [Maximum HQs < 1 for all COPECs Maximum HQs < 1 for all COPECs. Maximum HQs >1 include: aluminum (HQ = 400), cadmium (HQ = 2), copper 5.5 MTPY scenario maximum and refined Risk not expected - aquatic
(HQ = 2), iron (HQ=30), lead (HQ = 3), mercury (HQ = 30), selenium (HQ = 5), |except iron (HQ=3). Refined HQs < 1 for all COPECs. (HQ = 2), iron (HQ=33), lead (HQ = 3), mercury (HQ = 30), selenium (HQ =5), HQs<1 for all COPECS except maximum for communities tolerant of local
and vanadium (HQ = 5). Refined HQs < 1 for all COPECs. and vanadium (HQ = 5). Yes Yes iron. hydrogeologic conditions
Refined HQs >1 include: aluminum (HQ = 200), iron (HQ=7), lead (HQ = 2), Refined HQs >1 include: aluminum (HQ = 200), iron (HQ=7), lead (HQ = 2),
mercury (HQ = 4), selenium (HQ = 3), and vanadium (HQ = 3). mercury (HQ = 4), selenium (HQ = 3), and vanadium (HQ = 3).
Surface water - Dissolved Maximum HQs > 1 include: aluminum (HQ=9), cadmium (HQ = 10), Maximum HQs < 1 for all COPECs Maximum HQs < 1 for all COPECs. Maximum HQs > 1 include: aluminum (HQ= 9), cadmium (HQ = 10), iron 5.5 MTPY scenario maximum and refined Risk not expected - aquatic
Metals manganese (HQ = 20) and zinc (HQ = 2). except iron (HQ=3). Refined HQs < 1 for all COPECs. (HQ=3), manganese (HQ = 20) and zinc (HQ = 2). Yes Yes HQs<1 for all COPECS except maximum for | communities tolerant of local
Refined HQs > 1 include: aluminum (HQ = 4), cadmium (HQ = 2),and Refined HQs < 1 for all COPECs. Refined HQs > 1 include: aluminum (HQ = 4), cadmium (HQ = 2),and iron. hydrogeologic conditions
manganese (HQ = 4). manganese (HQ = 4).
Aquatic Organisms - Base Flow Surface water - Total Metals |Maximum HQs > 1 include: aluminum (HQ = 4) and selenium (HQ = 2). Maximum HQs < for all COPECs except [Maximum HQs < 1 for all COPECs. Maximum HQs > 1 include: aluminum (HQ = 4), iron (HQ=3) and selenium 5.5 MTPY scenario maximum and refined Risk not expected - aquatic
(Washes)** Refined HQs > 1 include: aluminum (HQ = 2). iron (HQ=3). Refined HQs < 1 for all COPECs. (HQ =2). HQs<1 for all COPECS except maximum for communities limited or absent
Refined HQs < 1 for all COPECs. Refined HQs > 1 include: aluminum (HQ = 2). iron. due to small extent/variable
Yes Yes flow regime and/or tolerance to
local hydrogeologic conditions
Surface water - Dissolved Maximum HQs > 1 include: manganese (maximum HQ = 20) and vanadium Maximum HQs < 1 for all COPECs Maximum HQs < 1 for all COPECs. Maximum HQs > 1 include: iron (HQ=3), manganese (maximum HQ = 20) and 5.5 MTPY scenario maximum and refined Risk not expected - aquatic
Metals (maximum HQ = 3). except iron (HQ=3). Refined HQs < 1 for all COPECs. vanadium (maximum HQ = 3). HQs<1 for all COPECS except maximum for | communities limited or absent
Refined HQs > 1 include: manganese (refined HQ = 5). Refined HQs < 1 for all COPECs. Refined HQs > 1 include: manganese (refined HQ = 5). iron. due to small extent/variable
Yes Yes flow regime and/or tolerance to
local hydrogeologic conditions
Aquatic Organisms - Springs** Surface water - Total Metals |Maximum HQs > 1 include: aluminum (HQ = 30), cadmium (HQ = 5), iron (HQ [Maximum HQs < 1 for all COPECs Maximum HQs < 1 for all COPECs. Maximum HQs > 1 include: aluminum (HQ = 30), cadmium (HQ = 5), iron (HQ 5.5 MTPY scenario maximum and refined Risk not expected - aquatic
= 3), manganese (HQ = 3), selenium (HQ = 90), vanadium (HQ = 3) and zinc |except iron (HQ=3). Refined HQs < 1 for all COPECs. = 6), manganese (HQ = 3), selenium (HQ = 90), vanadium (HQ = 3) and zinc HQs<1 for all COPECS except maximum for communities limited or absent
(HQ =3). Refined HQs < 1 for all COPECs. (HQ =3). iron. due to small extent/variable
Refined HQs > 1 include: aluminum (HQ = 10), cadmium (HQ = 2) and Refined HQs > 1 include: aluminum (HQ = 10), cadmium (HQ = 2) and Yes Yes flow regime and/or tolerance to
selenium (HQ = 40). selenium (HQ = 40). local hydrogeologic conditions
Surface water - Dissolved Maximum HQs > 1 include: aluminum (HQ = 3), boron (HQ = 2), cadmium (HQ [Maximum HQs < 1 for all COPECs Maximum HQs < 1 for all COPECs. Maximum HQs > 1 include: aluminum (HQ = 3), boron (HQ = 2), cadmium (HQ 5.5 MTPY scenario maximum and refined Risk not expected - aquatic
Metals =7), manganese (HQ = 40), selenium (HQ = 40), vanadium (HQ = 2) and zinc |except iron (HQ=3). Refined HQs < 1 for all COPECs. =7), iron (HQ=3), manganese (HQ = 40), selenium (HQ = 40), vanadium (HQ HQs<1 for all COPECS except maximum for | communities limited or absent
(HQ =3). Refined HQs < 1 for all COPECs. =2) and zinc (HQ = 3). iron. due to small extent/variable
Refined HQs > 1 include: cadmium (HQ = 2), manganese (HQ = 20) and Refined HQs > 1 include: cadmium (HQ = 2), manganese (HQ = 20) and Yes Yes flow regime and/or tolerance to
selenium (HQ = 30). selenium (HQ = 30). local hydrogeologic conditions
Benthic Macroinvertebrates Sediment Maximum HQs < 1 for all COPECs except zinc (HQ=2). Maximum HQs < 1 for all COPECs. Maximum HQs < 1 for all COPECs. Maximum HQs < 1 for all COPECs except zinc (HQ=2) due to the baseline 5.5 MTPY scenario maximum and refined risk is unlikely
Refined HQs < 1 for all COPECs. Refined HQs < 1 for all COPECs. Refined HQs < 1 for all COPECs. contribution. Yes No HQs<1 for all COPECS except maximum for

Refined HQs < 1 for all COPECs.

iron.
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Appendix 3RA — Summary of Risk Assessments Conducted in Support of the NGS-KMC EIS Navajo 3RA-55
Table 3RA-9 Summary of Risk to the Soil Community, Aquatic and Benthic Community and Associated Wildlife in the Kayenta Mine Complex Study Area
Assessment Maximum and Refined Risk Estimates
Are Are
Maximum Refined
Endpoint Exposure Medium Baseline 8.1 MTPY oCs Baseline + 8.1 MTPY + OCS HQs >1? | HQs >1? Comments on Other Scenarios Risk Conclusion

Early Life Stage (ELS) Non-Special |Surface water Modeled only - Maximum HQs<1 for all COPECs. Maximum HQs<1 for all COPECs. Modeled - No No 5.5 MTPY scenario indicated maximum and risk is unlikely
Status Fish*** Maximum HQs< for all COPECs. Refined HQs<1 for all COPECs. Refined HQs<1 for all COPECs. Maximum HQs < 1 for all COPECs. Reported risk estimate for arsenic (HQ=1) refined HQ<1.

Refined HQ<1 for all COPECs. mostly due to baseline, with contribution (20%) from 8.1 MTPY operation.

Refined HQs<1 for all COPECs.

Adult Non-Special Status Fish**  |Surface water Modeled - Maximum HQs<1 for all COPECs. Maximum HQs<1 for all COPECs. Modeled - No No 5.5 MTPY scenario indicated maximum and risk is unlikely

Maximum HQs<1 for all COPECs. Refined HQs<1 for all COPECs. Refined HQs<1 for all COPECs. Maximum HQs < 1 for all COPECs. refined HQ<1.

Refined HQs<1 for all COPECs. Refined HQs<1 for all COPECs.
Notes:
*Evaluates the plant community as a whole. Special Status Plants with potential presence in study area includes the Navajo Sedge.
**For evaluation of the aquatic community use of the dissolved (filtered) water concentration is generally of most relevance for most metals including arsenic and mercury/methylmercury, as it represents the bioavailable fraction of COPECs. The exception is selenium that is typically evaluated using total (unfiltered) concentrations. Dissolved results for selenium and total results for mercury are presented for reference only.
***Modeled fish tissue concentrations were developed using a site-specific bioaccumulation factor and surface water concentrations. Measured fish tissue concentrations were not available for ELS fish; measured tissue concentrations were available for adult fish only.
Potential risk estimates although community likely tolerant of naturally-occurring hydrogeologic conditions
COPEC = chemical of potential ecological concern
HQ = hazard quotient
KMC = Kayenta Mine Complex
LOAEL = lowest observed adverse effect level
MTPY = million tons per year
NOAEL - no observed adverse effect level
OCS = other cumulative sources
Navajo Generating Station-Kayenta Mine Complex Project September 2016
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Appendix 3RA — Summary of Risk Assessments Conducted in Support of the NGS-KMC EIS Navajo

Table 3RA-10 Common Uncertainties Associated with Ecological Risk Assessment

Parameter Effect on Risk Comment
Data Quality
Sufficient Sample Ability to completely A sufficient number of representative samples must be collected to characterize media in
Collection characterize risk study areas for the risk assessment.

Data Validation — were
any samples rejected?

Omitting data that are
unusable may
under-estimate risk

Detailed QA/QC is conducted on analytical data to determine data usability

Detection Limits-were
samples highly diluted?

Over-estimate or
under-estimate

If highly diluted data are due to matrix interferences and the data were non-detect, the
resulting data could underestimate risks if concentrations are greater than one-half the
detection limit, or could overestimate the risk if actual concentrations are less than one-half
the detection limit, or could have no effect on risk if the actual data are similar to that
reported.

Toxicity Assessment

Toxicity Value Sources

Overestimate

The representativeness of the selected toxicity data to site-specific receptors is deliberately
conservative, as the most toxicologically sensitive endpoints were selected for TRV
derivation. While this ensures that the TRV is protective under most conditions, site-
specific receptors and bioavailability conditions are still likely to overestimate risk.

Extrapolation of
Literature-Derived
Toxicity Values to
Site-Specific Values

Over-or-underestimate

Conversion factors (UFs) from experimental toxicity endpoints to NOAEL/LOAEL endpoints
are meant to be protective under most conditions; however, the appropriateness of the
conversion for each individual case is a source of uncertainty. In addition, there are several
available systems of uncertainty factors in general use, with varying magnitude of
recommended uncertainty.

Physical Stressors
Contributing to Adverse
Responses

Underestimate

Multiple physical stressors such as temperature extremes, food, water, nutrient limitations,
and physical injuries in the environment, may increase sensitivity to contaminant stress,
and are not considered. Risk associated with these factors is not easily quantified.

Limited NOAEL/LOAEL
Data

Over-or-underestimate

Wildlife TRVs derived from studies conducted using very few species may result in over- or
underestimation of reported risk due to lack of knowledge regarding relative sensitivity of
test species and ultimately for the wildlife species evaluated.

Exposure Assessment

Representative Species

Over- or underestimate

Representative species are selected with consideration for their ecological relevance,
potential for current or expected future constituent exposure, social and economic
importance, current or expected future presence on-site, and the availability of natural
history data. The choice of measurement receptors is often limited by available natural
history data, precluding the complete evaluation of some relevant site-specific species.

Exposure Parameters

Overestimate

The screening level assessment uses the detected concentration at each sample station to
calculate risk estimates. This results in a systematic overestimate of risk: individual mobile
receptors will not normally be exposed to one location; and only those individuals of non-
mobile receptors at the site will experience such exposure. The use of the mean
concentration in the refined estimate represents lower uncertainty. However, uncertainty
(over or underestimate) remains due to the variability in foraging and area use by specific
receptors.

Exposure Parameters:
Ingestion Rates

Underestimation

Ingestion rates are estimated based on allometric equations in the absence of species-
specific data. These values introduce uncertainty (under- or overestimation) depending on
quantity and/or quality of available food. In general, smaller animals, or individuals, tend to
have larger exposure than larger organisms because of higher body weight-specific
ingestion rates. Use of larger sized animals may lead to underestimates of ingestion
relative to smaller animals. Use of the average reported adult body weight, where
available, for the selected receptors in part minimizes this underestimate.

Bioavailability

Overestimate

Bioavailability of constituents is highly dependent on media conditions. The lack of
information on site-specific bioavailability introduces significant uncertainty in the risk
assessment. Since conservative TRVs are used and an AF of 1 is applied to all data,
overall risk will be overestimated for most constituents. Absorption factors will always be
less than one, as not all of the constituent ingested is absorbed into the body; some of it is
eliminated, metabolized, or sequestered. The fraction absorbed will also differ depending
on the chemical form (e.g., valence) and the medium with which it is associated (e.g.,
constituent adsorbed to clay particles).

Uptake

Underestimate

For most chemicals, uptake factors (bioaccumulation factors, BAFs) are available as
central tendency (average) values or regression equations which provide concentration-
dependent uptake estimates. While regression equations generally limit this uncertainty,
use of central tendency BAFs based on constant values may underestimate uptake for
some receptors because of the limited number of test species on which the uptake factors
were developed, which may not capture individual species variability for uptake.

Risk Characterization

Constituents Without
Risk Estimates

Overestimate

In an ecological risk assessment, it is common to encounter COPECs for which no TRV
exist. For this reason, the ecological COPEC selection process in the risk assessment
retained as COPECs all detected analytes although some of the COPECs lack TRVs for
any evaluated receptor. Quantitative risk values, therefore, could not be calculated. The
absence of toxicity information may underestimate risk, particularly if observed
concentrations are high. For some COPECSs, patrtial toxicity information may exist for some
receptor classes, but not others. It is inappropriate to extrapolate TRVs between
taxonomic classes, but the existence of toxicity information for at least some receptor
classes implies risk, albeit of lower confidence than for analytes with complete TRV data.
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Appendix 3RA — Summary of Risk Assessments Conducted in Support of the NGS-KMC EIS Navajo 3RA-57
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Appendix 3RA — Summary of Risk Assessments Conducted in Support of the NGS-KMC EIS Navajo

Figure 3RA-1. Navajo Generating Station Near-Field Ecological Risk Assessment Process Summary
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Other Cumulative Sources (OCS (Total Cumulative), and (4) Baseline + OCS (No Action Alternative).

SW = surface water, Sed=sediment, SIR = NGS Near Field Sample Investigation Report; different color lines to aid viewing only
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Appendix 3RA — Summary of Risk Assessments Conducted in Support of the NGS-KMC EIS Navajo

Figure 3RA-2. San Juan River Ecological Risk Assessment Process Summary
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Appendix 3RA — Summary of Risk Assessments Conducted in Support of the NGS-KMC EIS Navajo

Figure 3RA-3. Gap Regions Ecological Risk Assessment Process Summary
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Appendix 3RA — Summary of Risk Assessments Conducted in Support of the NGS-KMC EIS Navajo

Figure 3RA-4. Kayenta Mine Ecological Risk Assessment Process Summary
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Appendix 3.1-A — Total Nitrogen and Sulfur Deposition at CASTNET Sites in Four National Parks
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Appendix 3.1-A — Total Nitrogen and Sulfur Deposition at CASTNET Sites in Four National Parks 3.1-A1
Table 3.1-A.1. Annual Total Nitrogen and Sulfur Deposition at Canyonlands NP
N WET N DRY S WET S DRY
1990 2.565 1.463
0.577 0.59
1.959 0.987
0.668 0.61
0.893 0.52
1995 1.596 0.98 0.897 0.303
1.323 1.14 0.79 0.295
2.016 0.913 1.15 0.274
0.669 1.035 0.47 0.284
0.882 1.005 0.467 0.251
2000 0.827 1.079 0.377 0.247
0.987 1.006 0.473 0.251
1.02 0.945 0.473 0.214
1.022 1.014 0.37 0.228
1.604 0.965 0.763 0.218
2005 0.956 0.889 0.46 0.228
1.367 0.904 0.66 0.207
1.015 0.961 0.36 0.213
1.029 0.802 0.43 0.199
1.035 0.712 0.49 0.168
2010 0.989 0.676 0.37 0.164
1.169 0.669 0.547 0.168
0.724 0.716 0.267 0.17
0.907 0.719 0.367 0.169
2014 0.602 0.154
Average 1.16 0.89 0.60 0.22
Trend -0.023 -0.023 -0.026 -0.008
Nitrogen and Sulfur Deposition at Canyonlands
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Appendix 3.1-A — Total Nitrogen and Sulfur Deposition at CASTNET Sites in Four National Parks

Table 3.1-A.2.

Annual Total Nitrogen and Sulfur Deposition at Grand Canyon NP

N WET N DRY S WET S DRY
1990 1.599 0.942 0.933 0.272
0.714 0.872 0.513 0.275

1.163 0.901 0.71 0.269
0.974 0.752 0.657 0.273
1.027 0.908 0.553 0.26
1995 1.185 0.905 0.647 0.241
0.959 1.09 0.52 0.262
1.377 0.951 0.89 0.257

0.997 0.608 0.627 0.162
1.393 0.661 0.613 0.149
2000 1.011 1.005 0.543 0.211
1.303 0.983 0.64 0.22
0.912 1.105 0.387 0.211
1.009 0.865 0.373 0.186
1.359 0.927 0.737 0.217
2005 1.162 0.892 0.637 0.233
1.384 0.887 0.61 0.188
0.886 0.931 0.353 0.206
1.118 0.763 0.467 0.202
0.875 0.688 0.383 0.166
2010 2.918 0.619 1.187 0.163

3.1-A2

1.068 0.475 0.49 0.124
1.29 0.466 0.41 0.121
1.379 0.628 0.457 0.163
2014 0.619 0.144
Average 1.21 0.82 0.60 0.21
Trend 0.015 -0.014 -0.008 -0.006
Nitrogen and Sulfur Deposition at Grand Canyon
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Table 3.1-A.3. Annual Total Nitrogen and Sulfur Deposition at Petrified Forest NP

Appendix 3.1-A — Total Nitrogen and Sulfur Deposition at CASTNET Sites in Four National Parks

N WET N DRY S WET S DRY

1990 1.184 0.99
0.495 0.547
1.179 1.057
0.981 0.96
1.261 1.03

1995 0.571 0.457
0.698 0.547
0.975 0.973
0.876 0.813
1.086 0.683

2000 0.814 0.507
0.938 0.62
1.152 0.577
0.618 1.47 0.307 0.642

1.598 1.275 0.943 0.602
2005 1.375 1.335 0.743 0.647
1.357 1.36 0.697 0.667
1.128 1.411 0.583 0.861
0.567 1.132 0.283 0.517

0.797 0.946 0.49 0.373

2010 1.298 0.941 0.61 0.382
1.629 1.046 0.75 0.395

1.188 1.043 0.493 0.38

0.798 0.981 0.283 0.301

2014 0.896 0.262
Average 1.02 1.15 0.66 0.50
Trend 0.011 -0.050 -0.018 -0.041

3.1-A3
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Appendix 3.1-A — Total Nitrogen and Sulfur Deposition at CASTNET Sites in Four National Parks

Table 3.1-A.4. Annual Total Nitrogen and Sulfur Deposition at Mesa Verde NP

N WET N DRY S WET S DRY

1990 1.755 1.863
1.375 1.667
l.641 1.497
1.327 1.343
1.684 1.57

1995 1.415 1.025 1.25 0.41
2.078 1.082 1.513 0.407
1.572 0.96 1.35 0.396

1.28 1.036 1.257 0.398

1.247 1.022 0.967 0.358

2000 1.415 1.039 0.897 0.319
1.218 1.018 0.837 0.323

0.992 1.076 0.553 0.292

1.029 0.6
1.29 0.727
2005 1.625 1.128 1.083 0.31
1.517 1.047 0.743 0.267
1.707 1.144 0.983 0.26
1.327 0.978 0.74 0.237

1.445 0.876 1.277 0.189

2010 1.724 0.813 0.837 0.176
1.88 0.846 0.983 0.183

1.381 0.901 0.737 0.191

3.1-A4

1.105 0.809 0.457 0.18
2014 0.679 0.155
Average 1.46 0.97 1.07 0.28
Trend -0.005 -0.014 -0.042 -0.014
Nitrogen and Sulfur Deposition at Mesa Verde
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2
: /\/\
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Appendix 3.1-B — Atmospheric Deposition Data from the National Dispersion Network Stations 3.1-B1

Table 3.1-B.1. Wet Sulfate Deposition (kg/hectare-year) at Three National Parks National Deposition Network sites.

GC Molas Canyonlands
1990/1990 3.04 5.57
01 16 437 NDN Wet $O, Deposition
1992 2.24 3.52 .
1993 2.08 4.42
1994 1.78 4.79 \
1995|1995 2.14 3.5 s
1996 1.68 3.73
1997 3.14 4.15 0.12
1998 1.93 3.68 1.39 £4 \/ \/A\/A
1999 1.92 4.12 1.39 by
2000/2000 1.74 3.25 1.13 § —— Gand Canyor] NP
2001 2.07 2.99 1.42 =3 —_
2002 1.18 3.09 1.42 2 ; —Mblas Pass, CO
2003 1.15 2.58 1.11 'g Canyonlands NP
2004  [3.17 3.07 1.98 a2 Av'é — VQ
2005/ 2005 2.04 3.69 1.38
2006 1.9 3.13 1.96 =N
2007 |11 3.08 1.08 1 Ve
2008 1.47 2.45 1.29
2009 1.19 2.41 2.06 o
20102010 3.58 1.97 1.11 Q 9 3 9 9 <
2011 1.54 2.53 1.64 23 a4 b5 5 Q b5
2012 1.32 1.84 0.8
2013 1.38 2.46 1.1
2014/2014 0.97 2.23 1.16
-0.03296 -0.10952 0.012116
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Table 3.1-B.2. Total Annual Wet Deposition (kg/ha-yr) at Six Site
1 2

Site ID

AZ03

AZ97

C0O9%6

C09%9

uT09

uT99

Appendix 3.1-B — Atmospheric Deposition Data from the National Dispersion Network Stations

S 4 Ca
Site County Site ID Data Year
Grand Canyon National Park-Hopi Point  Coconino AZ03 Annual 2010 86 98 81 88 2.41
AZ03 Annual 2011 92 100 95 67 1.13
AZ03 Annual 2012 96 100 99 82 1.05
AZ03 Annual 2013 90 100 94 90 0.66
AZ03 Annual 2014 90 100 95 95 0.62
Petrified Forest National Park-Rainbow F Apache |AZ97 Annual 2010 85 100 84 80 1.16
AZ97 Annual 2011 89 100 95 69 1.81
AZ97 Annual 2012 88 100 97 68 1.25
AZ97 Annual 2013 88 100 84 58 0.66
AZ97 Annual 2014 87 100 88 67 0.43
Molas Pass San Juan [CO96 Annual 2010 79 100 83 71 0.83
C096 Annual 2011 87 100 94 67 1.78
C096 Annual 2012 73 100 77 67 0.99
C096 Annual 2013 79 100 93 69 2.67
C096 Annual 2014 77 100 81 73 1.76
Mesa Verde National Park-Chapin Mesa MontezunC099 Annual /2010 83 100 91 61 1.85
C099 Annual 2011 83 100 93 73 1.81
C099 Annual 2012 77 100 82 53 3.97
C099 Annual 2013 61 100 63 73 4.29
C099 Annual 2014 88 100 96 86 1.5
Canyonlands National Park-Island in the ¢San Juan |UT09 Annual 2010 79 100 86 84 1.33
uTo9 Annual 2011 91 100 95 92 2.07
uTo9 Annual 2012 87 100 83 92 1.35
uTo9 Annual 2013 88 100 92 89 1.91
uTo9 Annual 2014 98 100 95 95 1.26
Bryce Canyon National Park-Repeater Hill Garfield |UT99 Annual 2010 85 100 97 83 0.42
uT99 Annual 2011 83 100 95 67 1.01
uT99 Annual 2012 88 100 97 75 0.79
uT99 Annual 2013 88 100 61 71 1.34
uT99 Annual 2014 86 100 95 85 0.8
Average Wet Deposition at Six Sites
4.00
3.50 B
£ 3.00 \!' N
i -
& == NH4
H —m—NO3
% 150 con
g 100 e — R ————Y
= e — —
050
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s in the Study Area

Mg

0.447
0.188
0.197
0.132
0.128

0.076
0.139
0.078
0.045
0.037

0.08
0.169
0.092
0.2
0.147

0.132
0.166
0.24

0.288
0.141

0.175
0.218
0.137
0.131
0.124

0.074
0.156
0.126
0.181
0.121

0.176
0.102
0.09

0.048
0.037

0.131
0.141
0.09

0.047
0.048

0.112
0.213
0.138
0.2

0.188

0.095
0.099
0.137
0.223
0.069

0.049
0.056
0.042
0.052
0.055

0.064
0.101
0.123
0.083
0.083

NH4
NO3
sO4

Na

0.569
0.309
0.258
0.154
0.177

0.222
0.257
0.182
0.094
0.084

0.161
0.285
0.178
0.3

0.304

0.174
0.202
0.322
0.395
0.266

0.115
0.192
0.117
0.138
0.16

0.12
0.237
0.166
0.22
0.166

2010

0.92
3.69
2.30

1.91
0.7
0.9
0.92
0.69

0.9

1.02
0.81
0.55
0.46

0.68
0.9

0.99
0.92

0.91

0.76
1.32
1.16

0.56
0.78
0.46
0.6

0.82

0.55
0.84
0.82
1.12
0.69

2011

0.87
3.61
2.31

NOs3

6.42
2.54
3.02
2.94
2.3

2.65
3.7

2.48
1.64
1.24

4.2

4.97
3.94
4.72
4.31

4.5
4.89
3.5
5.27
4.39

2.45
2.5

1.62
1.95
2.13

1.94
3.03
2.82
3.58
2.2

2012

0.79
2.90
1.72

Inorganic

2.94
1.12
1.38
1.38
1.06

1.3

1.63
1.19
0.79
0.64

1.48
1.82
1.66
1.78
1.76

1.72
1.88
1.38
2.22
1.9

0.99
1.17
0.73
0.91
1.12

0.86
1.34
1.27
1.68
1.03

N

2013

0.91
3.35
2.00

CL

0.9

0.46
0.42
0.25
0.31

0.33
0.39
0.28
0.18
0.15

0.32
0.4

0.28
0.47
0.43

0.3

0.29
0.23
0.45
0.28

0.16
0.19
0.14
0.17
0.19

0.24
0.35
0.27
0.36
0.25

2014

0.80
2.76
1.62

SO,

3.58
1.54
1.32
1.38
0.97

1.83
2.25
1.49
0.85
0.82

1.97
2.53
1.84
2.46
2.23

2.51
2.95
2.21
2.92
2.28

1.11
1.64
0.8
1.1
1.16

1.4

1.65
1.47
1.91
1.14

H+ (Lab)

0.02
0.01
0.01
0.01
0.01

0.01
0.01
0.01

0.01

0.05
0.04
0.03
0.04
0.04

0.04
0.03
0.01
0.02
0.02

0.01

0.01
0.01
0.01

0.03
0.02
0.01
0.02
0.01
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Appendix 3.1-C — Proposed KMC Air Quality Monitoring Report, Summary of Quality Assurance Activities 3.1-C1

Appendix 3.1-C
Summary of 2014 KMC Monitoring Reports and Quality Assurance
A summary of Quality Assurance activities for the PM;q monitoring sites at KMC are provided in the 2014
Annual Report: Annual Report Air Quality Monitoring 2014. Peabody Western Coal Company. Report
submitted by TRC Air Measurements Services, Lakewood, CO. TRC Report No. 203590/002014/Annual

Summary of Data Quality Control

For nearly all of 2014, the ambient air quality monitoring network consisted of twelve (12) PM;q samplers
at eleven (11) locations with one location supporting sampler collocation for precision determination. In
December of 2014, following Office of Surface Mining Reclamation and Enforcement (OSMRE) and
Navajo Nation EPA (NNEPA) approval, the monitoring network was reduced to ten (10) PM;, samplers at
nine (9) locations with one location supporting sampler collocation. In the course of this project, two PMy,
samplers were removed and one PM;, sampler was relocated. TRC is contracted by PWCC to provide
technical assistance, PM,q gravimetric analysis, agency reporting, and independent quality assurance
audits.

The average percent data recovery for all samplers for the monitoring year averaged 97.8% for all sites,
which is above the target 80% annual percent recovery.

Procedures used for loading and setting up filter substrates, collecting exposed filters, documenting
required field parameters, and the transfer of samples to the laboratory were found to be acceptable. In
addition to checking the individual sampler flow rates, the ambient temperature and barometric pressure
sensors that are integrated into the samplers’ flow system are checked for operational accuracy. All
temperature probes and pressure sensors were operating within tolerance limits as defined by the
manufacturer.

Summary of Quality Assurance Audits

PM;, sampler audits were conducted by TRC using a BGI DeltaCal, which is a NIST-traceable field
calibrator. The audit results for the PM;q samplers compared the flow reading of each sampler, in actual
Ipm, to the readings obtained using the primary flow rate standard. All audit procedures followed the
methods delineated in the EPA’s Quality Assurance Guideline Document 2.12, Monitoring PM, 5 in
Ambient Air Using Designated Reference or Class | Equivalent Methods, November 1998, and the EPA’s
Code of Federal Regulations (CFR) Title 40 Part 50 Appendix J and Appendix L, September 16, 2009.

The audit consists of the following four tasks:

1. External Leak Check

2. Ambient and Filter Temperature Sensor Verification
3. Barometric Pressure Sensor Verification

4. Flow Rate Verification

Audit of PM;q Samplers for four calendar quarters showed that all monitors passes the flow rate criteria +
7%

Navajo Generating Station-Kayenta Mine Complex Project September 2016
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Appendix 3.1-D — NGS Technical Workgroup Emissions Data for “Bookends” Scenarios 3.1-D1
Table 3.1-D.1. 2020-2044 Emissions from Navajo Generating Station

Scenario Label Details NO, (tons) SO, (tons) PM (tons) CO, (tons) CO (tons) As (tons) Hg (tons) Se (tons)

Al-Actual AL A | P0OMW, 2 units TWG AL Projected Actuals, SCR 199,556 161,978 48,593 332,054,200 242,966 221 1.94 37.29
2029-2030

Al-Limits AL L | 1POOMW, 2 units, TWG AL Projected Limits, SCR 218,022 161,978 48,593 332,054,200 242,966 221 1.94 37.29
2029-2030

A2-Actual a2 a | LB8IMW, 2 units TWG A2, Projected Actuals, SCR 224,701 182,387 54,716 373,893,029 273,580 2.49 2.19 41.99
2029-2030

A2-Limits a2 L | 1689MW, 2units, TWG A2, Projected Limits, SCR 233,090 182,387 54,716 373,893,029 273,580 2.49 2.19 41.99
2028-2029

A3-Actual A3 a | 168IMW, 3 units TWG A3, Projected Actuals, SCR 219,594 182,387 54,716 373,893,029 273,580 2.49 2.19 41.99
2028-2030

A3-Limits A3 L | 1689MW, 3 units, TWG A3, Projected Limits, SCR 239,292 182,387 54,716 373,893,029 273,580 2.49 2.19 41.99
2028-2030

B1-Actual gL | 1773MW,3units TWG 8B, Projected Actuals, SCR 251,958 191,458 57,437 392,488,064 287,186 262 230 44.07
2030-2032

B1-Limits B1L 1773MW, 3 units, TWG B, Projected Limits, SCR 238,173 191,458 57,437 392,488,064 287,186 262 230 44.07
2027-2029

B2-Actual g2 A | 22°0MW,3 units, TWG 8B, Projected Actuals, SCR 251,713 242,966 72,890 498,081,299 364,450 3.32 2.92 55.93
2025-2027

B2-Limits B2 L 2250MW, 3 units, TWG B, Projected Limits, SCR 239,571 237,135 71,141 486,127,348 355,703 3.24 2.85 54.59

2024-2026, +12% curtailments 2024-2026
Lowest Emissions
Highest Emissions
Navajo Generating Station-Kayenta Mine Complex Project September 2016
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Appendix 3.1-D — NGS Technical Workgroup Emissions Data for “Bookends” Scenarios

Table 3.1-D.2. 1500MW, 2 units, TWG A1, Projected Actuals, SCR 2029-2030

Year
2020
2021
2022
2023
2024
2025
2026
2027
2028
2029
2030
2031
2032
2033
2034
2035
2036
2037
2038
2039
2040
2041
2042
2043
2044
Total

Units

2

N NN DNNNNNDNNNNDNDNDDNNDNDNDNDNDNDDNNDNDDNDNDNNDN

Mw
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500
1500

Navajo Generating Station-Kayenta Mine Complex Project
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NOXx
mmBTU (tons) SO2 (tons) PM (tons)
129,582,127 13,606 6,479
129,582,127 13,606 6,479
129,582,127 13,606 6,479
129,582,127 13,606 6,479
129,582,127 13,606 6,479
129,582,127 13,606 6,479
129,582,127 13,606 6,479
129,582,127 13,606 6,479
129,582,127 13,606 6,479
129,582,127 9,071 6,479
129,582,127 4,535 6,479
129,582,127 4,535 6,479
129,582,127 4,535 6,479
129,582,127 4,535 6,479
129,582,127 4,535 6,479
129,582,127 4,535 6,479
129,582,127 4,535 6,479
129,582,127 4,535 6,479
129,582,127 4,535 6,479
129,582,127 4,535 6,479
129,582,127 4,535 6,479
129,582,127 4,535 6,479
129,582,127 4,535 6,479
129,582,127 4,535 6,479
129,582,127 4,535 6,479
3,239,553,167 199,556 161,978
NOx Parameters:
Parameter NOx Emissions| NOx Cap
Pre-SCR 0.21
(Ib/mmBTU) -
SCR 0.07
(Ib/mmBTU) -
2009-2012 (tons) 91,233 -
2013-2019 (tons) 142,864 -
2009-2044 (tons) 433,654 494,899

1,944
1,944
1,944
1,944
1,944
1,944
1,944
1,944
1,944
1,944
1,944
1,944
1,944
1,944
1,944
1,944
1,944
1,944
1,944
1,944
1,944
1,944
1,944
1,944
1,944

48,593

Cco2
(tons)
13,282,168
13,282,168
13,282,168
13,282,168
13,282,168
13,282,168
13,282,168
13,282,168
13,282,168
13,282,168
13,282,168
13,282,168
13,282,168
13,282,168
13,282,168
13,282,168
13,282,168
13,282,168
13,282,168
13,282,168
13,282,168
13,282,168
13,282,168
13,282,168
13,282,168
332,054,200

CO Arsenic
(tons)  (tons)
9,719  0.089
9,719 0.089
9,719  0.089
9,719  0.089
9,719  0.089
9,719  0.089
9,719  0.089
9,719 0.089
9,719  0.089
9,719 0.089
9,719  0.089
9,719  0.089
9,719  0.089
9,719  0.089
9,719  0.089
9,719 0.089
9,719  0.089
9,719  0.089
9,719  0.089
9,719  0.089
9,719  0.089
9,719  0.089
9,719  0.089
9,719 0.089
9,719  0.089
242,966 2.213

3.1-D2

Mercury Selenium

(tons)
0.078
0.078
0.078
0.078
0.078
0.078
0.078
0.078
0.078
0.078
0.078
0.078
0.078
0.078
0.078
0.078
0.078
0.078
0.078
0.078
0.078
0.078
0.078
0.078
0.078
1.944

(tons)
1.491
1.491
1.491
1.491
1.491
1.491
1.491
1.491
1.491
1.491
1.491
1.491
1.491
1.491
1.491
1.491
1.491
1.491
1.491
1.491
1.491
1.491
1.491
1.491
1.491
37.287
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Table 3.1-D.3. 2250MW, 3 units, TWG B, Projected Actuals, SCR 2025-2027

Year
2020
2021
2022
2023
2024
2025
2026
2027
2028
2029
2030
2031
2032
2033
2034
2035
2036
2037
2038
2039
2040
2041
2042
2043
2044
Total

Units

3

W W W W W Wwwwwwwwwwwwwwwwwwww

MW
2250
2250
2250
2250
2250
2250
2250
2250
2250
2250
2250
2250
2250
2250
2250
2250
2250
2250
2250
2250
2250
2250
2250
2250
2250
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2,916
2,916
2,916
2,916
2,916
2,916
2,916
2,916
2,916
2,916
2,916
2,916
2,916
2,916
2,916
2,916
2,916
2,916
2,916
2,916
2,916
2,916
2,916
2,916
2,916
72,890

NOx
mmBTU (tons) SO2 (tons) PM (tons)
194,373,190 20,409 9,719
194,373,190 20,409 9,719
194,373,190 20,409 9,719
194,373,190 20,409 9,719
194,373,190 20,409 9,719
194,373,190 15,874 9,719
194,373,190 11,338 9,719
194,373,190 6,803 9,719
194,373,190 6,803 9,719
194,373,190 6,803 9,719
194,373,190 6,803 9,719
194,373,190 6,803 9,719
194,373,190 6,803 9,719
194,373,190 6,803 9,719
194,373,190 6,803 9,719
194,373,190 6,803 9,719
194,373,190 6,803 9,719
194,373,190 6,803 9,719
194,373,190 6,803 9,719
194,373,190 6,803 9,719
194,373,190 6,803 9,719
194,373,190 6,803 9,719
194,373,190 6,803 9,719
194,373,190 6,803 9,719
194,373,190 6,803 9,719
4,859,329,750 251,713 242,966
NOXx Parameters:
Parameter NOx Emissions [NOx Cap
Pre-SCR 0.21
(Ib/mmBTU) -
SCR 0.07
(Ib/mmBTU) -
2009-2012 (tons) 91,233 -
2013-2019 (tons) 142,864 -
2009-2044 (tons) 485,811 494,899
2009-2029 (tons) 383,765 416,865

Cco2
(tons)
19,923,252
19,923,252
19,923,252
19,923,252
19,923,252
19,923,252
19,923,252
19,923,252
19,923,252
19,923,252
19,923,252
19,923,252
19,923,252
19,923,252
19,923,252
19,923,252
19,923,252
19,923,252
19,923,252
19,923,252
19,923,252
19,923,252
19,923,252
19,923,252
19,923,252
498,081,299

Appendix 3.1-D — NGS Technical Workgroup Emissions Data for “Bookends” Scenarios

CO Arsenic
(tons)  (tons)
14,578  0.133
14,578 0.133
14,578  0.133
14,578 0.133
14,578  0.133
14,578 0.133
14,578  0.133
14,578 0.133
14,578  0.133
14,578 0.133
14,578  0.133
14,578 0.133
14,578  0.133
14,578 0.133
14,578  0.133
14,578 0.133
14,578  0.133
14,578 0.133
14,578  0.133
14,578 0.133
14,578  0.133
14,578 0.133
14,578  0.133
14,578 0.133
14,578  0.133
364,450 3.319

Mercury Selenium

(tons)
0.117
0.117
0.117
0.117
0.117
0.117
0.117
0.117
0.117
0.117
0.117
0.117
0.117
0.117
0.117
0.117
0.117
0.117
0.117
0.117
0.117
0.117
0.117
0.117
0.117
2.916

(tons)
2.237
2.237
2.237
2.237
2.237
2.237
2.237
2.237
2.237
2.237
2.237
2.237
2.237
2.237
2.237
2.237
2.237
2.237
2.237
2.237
2.237
2.237
2.237
2.237
2.237
55.931
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Appendix 3.1-D — NGS Technical Workgroup Emissions Data for “Bookends” Scenarios

Table 3.1-D.4 NGS Generation Parameters

Parameter Value Units

Unit Net Capacity 750 MW

1 unit Heat Input 64,791,063 mmBTU

2 unit Heat Input 129,582,127 mmBTU

3 unit Heat Input (2001-2008 average)' 194,373,190 mmBTU

Additional Curtailment Needed 0% %
12% %

NOTES:

TAlthough EPA used the 2001-2012 average heat input in analyzing the TWG
Alternatives, the 2001-2008 average is slightly higher and therefore is used in this

analysis as a conservative approach.

Table 3.1-D.5. Emission Factors for NGS

Actual Projected | pre-SCR limits [w/SCR limits
Class Constituent (Ib/mmBTU) (lb/mmBTU) | (Ib/mmBTU)
NOx 0.21 0.24 0.07
«©  [so2 0.10
g [pm 0.03
S |coz 205
Cco 0.15
Aresenic 1.37E-06
9 Mercury 1.20E-06
o Selenium 2.30E-05

Navajo Generating Station-Kayenta Mine Complex Project
Draft Environmental Impact Statement
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USGS Gauge
No

1906
1907
1908
1909
1910
1911
1912
1913
1914
1915
1916
1917
1918
1919
1920
1921
1922
1923
1924
1925
1926
1927
1928
1929
1930
1931
1932
1933
1934
1935
1936
1937
1938
1939
1940
1941
1942
1943
1944
1945
1946
1947
1948
1949
1950
1951
1952
1953
1954
1955
1956
1957
1958

Appendix 3.2

-A Exhibit 1

Annual Water Year Natural Flow
The following stream flow data were retrieved from the US Bureau of Reclamation Lower Colorado River database.
http://www.usbr.gov/Ic/region/g4000/NaturalFlow/NaturalFlows1906-2012 withExtensions 1.8.15.xIxs

Appendix 3.2-A — Stream Flow Data by Year

The data represent the total flow for the annual year for the water year listed

The five river flows are added together to represent the inflow to Lake Powell, and this is compared to the data calculated "above

Lees Ferry.

09180000

Dolores River
Near Cisco,
uT

DoloresRiver.

09180500

Colorado
River Near
Cisco UT

GrandValleyR
each:GainsAb
oveCisco.Loc

09315000

Green River
At Green
River, UT
GreenRAbvG
age09315000:
GainsAbvGre

09379500

San Juan
River Near
Bluff, UT

SJBelowNavaj
o:GainsAbove

enRUtah.Loca Bluff.Local

Inflow al Inflow | Inflow
(ac-ftlyr) (ac-ftlyr) (ac-ftlyr)
646,693 8,042,414 6,643,543
669,219 8,551,631 9,297,303
393,988 5,191,180 4,734,316
991,606 9,030,357 9,129,833
766,330 6,587,653 5,380,917
749,773 7,251,910 4,751,681
1,041,169 9,363,498 6,708,358
927,312 6,098,750 6,023,589
928,609 8,898,320 7,815,479
751,370 6,026,415 4,215,434
1,406,693 8,343,066 6,481,466
1,248,660 9,661,928 9,157,766
338,141 7,353,690 5,890,585
782,963 5,884,218 3,945,103
1,337,523 9,908,922 6,749,065
1,398,842 9,802,845 7,971,213
1,190,422 7,983,178 7,088,574
950,325 8,245,998 7,075,270
687,991 6,930,321 4,550,711
680,805 6,042,821 4,732,167
761,920 7,660,758 5,083,541
1,180,596 8,471,257 5,976,351
864,615 8,624,038 6,587,104
1,296,763 9,653,889 7,273,593
1,026,988 7,244,173 5,329,622
604,002 3,978,451 3,118,766
1,155,733 7,857,118 5,611,114
474,350 5,821,050 4,361,677
252,160 3,329,525 2,025,649
728,892 5,881,783 3,691,415
799,892 7,065,645 5,062,508
906,200 5,824,235 4,942,080
1,055,000 8,731,453 5,622,092
525,300 5,490,650 4,170,414
604,100 4,681,476 3,134,285
1,480,400 7,791,509 4,975,030
1,753,100 8,928,755 5,807,681
757,300 6,420,332 5,051,498
1,150,200 7,124,088 5,281,599
810,000 6,671,738 4,899,277
454,000 5,243,989 4,296,596
659,600 7,277,768 6,312,592
1,005,600 7,649,066 4,962,104
970,900 7,459,074 5,737,381
527,500 5,378,390 6,351,509
301,500 5,413,946 5,553,574
1,242,500 9,279,848 7,808,459
433,900 5,340,592 4,183,832
338,100 3,470,822 3,399,268
509,400 4,631,302 3,635,266
410,500 5,063,190 5,213,508
1,230,000 10,090,575 6,362,342
1,221,700 7,738,592 5,390,605

Inflow
(ac-ft/yr)

2,605,715
2,095,016
1,977,570
3,407,667
2,109,325
3,147,987
2,941,102
1,954,630
2,902,903
3,107,135
3,448,637
3,680,224
1,776,327
2,552,720
4,176,213
3,205,307
2,931,300
2,538,648
2,309,939
2,045,633
2,424,229
3,577,240
1,917,306
3,245,672
1,926,900
1,164,453
3,171,598
1,486,420

955,529
2,390,755
1,838,812
2,537,600
2,650,286
1,475,396
1,195,415
4,465,625
3,301,402
1,623,143
2,456,848
1,865,600
1,062,661
1,708,623
2,485,975
2,695,622
1,083,747

908,635
2,811,219
1,157,854
1,236,743
1,203,881
1,109,104
2,847,427
2,799,096

Navajo Generating Station-Kayenta Mine Complex Project
Draft Environmental Impact Statement

09328500
San Rafael
River Near
Green River,
uT

SanRafaelRive
r.Inflow
(ac-ft/yr)
265,564
277,684
151,664
291,752
316,214
214,614
248,514
252,014
327,266
166,865
251,256
394,373
200,844
163,229
293,382
313,426
239,700
263,991
200,571
184,456
249,047
275,372
266,892
299,861
202,373
122,224
210,448
143,701
69,374
141,793
187,466
200,723
239,383
145,444
123,891
219,778
246,341
158,596
258,548
170,719
142,397
213,563
149,330
212,008
117,244
129,044
384,143
134,097
89,788
90,536
86,833
206,007
263,213

Total
Upstream
(ac-ft/yr)
18,203,929
20,890,853
12,448,718
22,851,215
15,160,439
16,115,965
20,302,641
15,256,295
20,872,577
14,267,219
19,931,118
24,142,951
15,559,587
13,328,233
22,465,105
22,691,633
19,433,174
19,074,232
14,679,533
13,685,882
16,179,495
19,480,816
18,259,955
21,769,778
15,730,056
8,987,896
18,006,011
12,287,198
6,632,237
12,834,638
14,954,323
14,410,838
18,298,214
11,807,204
9,739,167
18,932,342
20,037,279
14,010,869
16,271,283
14,417,334
11,199,643
16,172,146
16,252,075
17,074,985
13,458,390
12,306,699
21,526,169
11,250,275
8,534,721
10,070,385
11,883,135
20,736,351
17,413,206

09380000

Colorado R At
Lees Ferry, AZ

ColoradoRAbvPo
well:GainsAbove
LeesFerry.Local
Inflow
(ac-ft/yr)
18,214,678
21,234,305
11,773,952
21,841,427
14,736,670
15,125,081
19,082,127
14,472,192
21,066,767
14,137,603
19,187,542
23,849,259
15,750,724
12,951,469
21,927,976
22,703,070
18,669,586
18,343,663
14,639,094
13,410,821
16,114,020
18,551,860
17,577,859
21,407,051
15,283,505
8,631,719
17,545,522
12,130,063
6,627,514
12,280,022
14,485,382
14,161,753
17,920,064
11,718,056
9,380,279
18,319,340
19,428,259
13,624,479
15,512,509
13,912,713
11,062,728
15,916,279
15,880,189
16,662,172
13,317,921
12,485,833
20,900,043
11,204,001
8,368,141
9,795,470
11,505,097
20,159,803
16,899,937

difference

-10,749
-343,452
674,766
1,009,788
423,769
990,884
1,220,514
784,103
-194,190
129,616
743,576
293,692
-191,137
376,764
537,129
-11,437
763,588
730,569
40,439
275,061
65,475
928,956
682,096
362,727
446,551
356,177
460,489
157,135
4,723
554,616
468,941
249,085
378,150
89,148
358,888
613,002
609,020
386,390
758,774
504,621
136,915
255,867
371,886
412,813
140,469
-179,134
626,126
46,274
166,580
274,915
378,038
576,548
513,269

percent
difference

-0.06
-1.62
5.73
4.62
2.88
6.55
6.40
5.42
-0.92
0.92
3.88
1.23
-1.21
291
2.45
-0.05
4.09
3.98
0.28
2.05
0.41
5.01
3.88
1.69
2.92
4.13
2.62
1.30
0.07
4.52
3.24
1.76
211
0.76
3.83
335
3.13
2.84
4.89
3.63
1.24
161
2.34
2.48
1.05
-1.43
3.00
0.41
1.99
2.81
3.29
2.86
3.04
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http://www.usbr.gov/lc/region/g4000/NaturalFlow/NaturalFlows1906-2012_withExtensions_1.8.15.xlxs

1959
1960
1961
1962
1963
1964
1965
1966
1967
1968
1969
1970
1971
1972
1973
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012

1906-2012 a

Navajo Generating Station-Kayenta Mine Complex Project

292,400
638,500
499,000
729,600
384,300
463,800
974,900
666,200
398,500
677,200
754,800
715,300
530,892
273,084
1,390,453
507,637
1,077,731
563,562
199,360
911,536
1,276,175
1,217,069
392,715
908,556
1,665,017
1,471,630
1,449,881
1,209,323
1,331,637
613,518
552,182
346,450
620,381
783,323
1,523,705
611,314
1,164,960
455,066
1,241,373
884,764
820,472
557,578
556,913
225,577
446,388
553,283
1,073,411
507,026
776,226
955,974
631,912
702,701
826,954
496,657

811,963

4,504,765
5,700,298
4,546,229
8,219,900
4,035,058
4,843,768
8,235,451
5,065,547
4,807,225
5,973,949
6,453,617
7,578,359
6,753,533
4,975,214
8,122,698
5,939,361
7,069,475
4,867,706
2,624,826
7,181,371
8,443,914
7,894,041
3,888,543
7,387,432
10,984,760
12,546,804
10,494,720
9,846,093
7,681,756
5,220,672
4,795,509
4,018,631
5,678,010
5,240,093
8,994,667
5,113,083
9,622,162
7,085,844
9,618,818
7,238,870
6,569,839
5,384,992
4,938,636
2,768,138
5,023,344
4,298,410
6,950,439
5,719,200
5,671,338
8,279,787
7,056,545
5,719,970
8,962,876
3,520,326

6,791,073
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3,508,527
3,826,291
2,810,547
6,858,586
3,477,596
4,461,292
7,168,872
4,116,898
5,285,924
5,267,455
5,600,397
5,178,217
6,612,565
5,746,507
6,321,681
6,013,343
6,297,057
4,656,643
1,890,009
5,776,823
5,096,371
6,222,018
3,315,140
6,232,095
9,071,994
9,005,019
6,547,270
8,634,152
5,074,287
4,231,925
3,407,034
3,478,877
4,231,830
3,249,701
5,551,736
3,452,204
6,714,087
5,882,090
7,837,148
7,425,952
6,511,373
3,902,442
3,775,986
2,503,540
3,744,651
3,217,501
6,281,037
4,620,492
3,704,595
4,958,420
5,380,288
4,456,115
9,074,462
3,438,107

5,389,345

Appendix 3.2-A — Stream Flow Data by Year

873,676
2,009,081
1,454,632
1,783,986
1,269,722
1,093,197
2,681,258
1,974,554
1,267,558
1,767,598
2,108,031
1,978,286
1,362,751
1,277,499
4,122,040

922,718
2,757,794
1,363,164

605,169
1,535,119
3,717,601
2,842,829
1,026,552
2,362,114
2,885,688
2,400,607
3,226,754
3,067,612
3,347,924
1,779,799
1,509,336
1,348,540
1,825,465
1,972,987
2,858,731
1,524,662
2,645,742

868,137
2,847,043
1,707,776
2,504,754
1,027,896
1,791,415

515,383
1,091,138
1,433,542
2,838,002
1,319,662
2,014,244
2,304,118
1,524,285
1,512,024
1,278,190

949,196

2,110,022

71,424

91,961
100,583
177,601
109,452
120,526
234,588
109,818
129,745
133,968
217,228
162,530
109,456
101,726
227,421
117,541
175,264

74,764

48,468
135,368
164,769
238,171
104,924
189,869
421,405
449,052
263,969
218,446
132,310
105,783

84,179

74,549
122,728
110,981
171,871
115,806
219,225
145,677
201,677
194,886
174,563
102,723
111,080

75,419
102,504

94,241
194,591
209,949
163,833
140,864
134,012
124,566
310,723
131,091

183,340

9,250,792
12,266,131
9,410,991
17,769,673
9,276,128
10,982,583
19,295,069
11,933,017
11,888,952
13,820,170
15,134,073
15,612,692
15,369,197
12,374,030
20,184,293
13,500,600
17,377,321
11,525,839
5,367,832
15,540,217
18,698,830
18,414,128
8,727,874
17,080,066
25,028,864
25,873,112
21,982,594
22,975,626
17,567,914
11,951,697
10,348,240
9,267,047
12,478,414
11,357,085
19,100,710
10,817,069
20,366,176
14,436,814
21,746,059
17,452,248
16,581,001
10,975,631
11,174,030
6,088,057
10,408,025
9,596,977
17,337,480
12,376,329
12,330,236
16,639,163
14,727,042
12,515,376
20,453,205
8,535,377
0
15,285,743

9,232,537
11,974,847

9,247,778
17,769,350

9,169,052
10,355,450
18,433,671
11,139,763
11,786,991
13,307,287
14,543,476
15,040,894
14,867,363
12,398,388
19,270,770
12,965,334
16,563,774
11,199,060

5,417,868
14,870,955
17,601,101
17,305,967

8,620,193
16,696,939
23,697,872
24,182,778
21,024,590
22,335,681
16,543,449
11,622,839

9,507,957

8,945,318
12,317,705
11,066,553
18,663,096
10,570,318
19,854,901
14,026,588
21,164,104
16,956,560
16,414,579
10,510,093
11,025,809

5,871,677
10,425,143

9,417,446
17,070,158
12,596,918
12,538,073
16,271,388
14,273,798
12,302,267
20,066,140

8,193,971

14,870,319

18,255
291,284
163,213

323
107,076
627,133
861,398
793,254
101,961
512,883
590,597
571,798
501,834
-24,358
913,523
535,266
813,547
326,779
-50,036
669,262
1,097,729
1,108,161
107,681
383,127
1,330,992
1,690,334
958,004
639,945
1,024,465
328,858
840,283
321,729
160,709
290,532
437,614
246,751
511,275
410,226
581,955
495,688
166,422
465,538
148,221
216,380
-17,118
179,531
267,322
-220,589
-207,837
367,775
453,244
213,109
387,065
341,406

415,424

0.20
2.43
1.76
0.00
1.17
6.06
4.67
7.12
0.87
3.85
4.06
3.80
3.38
-0.20
4.74
4.13
491
2.92
-0.92
4.50
6.24
6.40
1.25
2.29
5.62
6.99
4.56
2.87
6.19
2.83
8.84
3.60
1.30
2.63
2.34
2.33
2.58
2.92
2.75
2.92
1.01
4.43
1.34
3.69
-0.16
191
1.57
-1.75
-1.66
2.26
3.18
1.73
1.93
4.17

2.79
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Appendix 3.2-A — Stream Flow Data by Year 3.2-A3

Colorado River into Lake Powell
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Appendix 3.2-A — Stream Flow Data by Year 3.2-A4
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Appendix 3.2-B — Precipitation and Temperature Data

Appendix 3.2-B
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Appendix 3.2-B — Precipitation and Temperature Data
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Pinon AZ

Appendix 3.2-B Exhibit 1

1959-1974

Average Max. Temperature (F)
Average Min. Temperature (F)
Average Total Precipitation (in.)
Average Total SnowfFall (in.)
Average Snow Depth (in.)

Kayenta, A 1915-1978

Average Max. Temperature (F)
Average Min. Temperature (F)
Average Total Precipitation (in.)
Average Total SnowfFall (in.)
Average Snow Depth (in.)

Betatakin, 1939-2015

Average Max. Temperature (F)
Average Min. Temperature (F)
Average Total Precipitation (in.)
Average Total SnowfFall (in.)

Canyon De 1970-2013

Page

Average Max. Temperature (F)
Average Min. Temperature (F)
Average Total Precipitation (in.)
Average Total SnowFall (in.)
Average Snow Depth (in.)

1957-2012

Average Max. Temperature (F)
Average Min. Temperature (F)
Average Total Precipitation (in.)
Average Total SnowFall (in.)
Average Snow Depth (in.)
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Montly Temperature and Precipitation Data for Five sites.

Appendix 3.2-B — Precipitation and Temperature Data

Data Obtained from Western Region Climate Center

41.4
11.9
0.59

2.6

41.7
17
0.46
4.1

39.8
20.8
1.06
10.9

44.2
19.1
0.79

1.6

435
25.6
0.56
1.8
0

48.8
20
0.68
51

48.4
234
0.47

2.6

43.2
23.2
0.96

9.8

51
23.6
0.69

1.2

50.6
30.7
0.49
0.7
0

M

54.7
21.6
0.61

57.4
29.1
0.55

1.9

50.4
27.6
0.96

7.4

60.4
295
0.67

0.9

60
37.3
0.61

0.2
0

A

63
26.6
0.48

1.5

67.1
36
0.38
0.5

60.1
33.9
0.77

3.6

69.1
35.7
0.53

0.1

69.4
44.5
0.42
0
0

74.2
353
0.13

76.9
44.7
0.39

70.8
42.9
0.48

0.6

78.6
43.8
0.5

80.1
53.7
0.41
0
0

83.5
42.7
0.23

87.3
52.6
0.28

81.5
52.5
0.34

89.2
52
0.28

91.2
63.4
0.15
0
0

89.9
57.3
1.14

91.5
60
1.18

86
58.3
1.35

92.5
59.9
1.13

96.6
69.8
0.51
0
0

87.1
54.8
1.04

88.6
58.3
14

83.1
56.6
1.62

89.4
58.7
1.25

93.3
67.6
0.73
0
0

80
44.8
1.07

82.3
50
0.75

76
50.6
1.13

82.6
49.6
091

84.7
59.2
0.66
0
0

67.9
34.4
1.4
0.1

69.5
38.8
0.87

63.7
40.1
1.2
1.1

70.2
37.6
0.99

0.1

71
47.3
0.89

0
0

55.1
24.5
0.54

1.8

54.4
26.7
0.44

13

49.4
29
0.93
5.8

55.8
27.1
0.71

0.4

55.1
35.3
0.51
0.4
0

42.8
15.8
0.98

5.7

43.6
19.6
0.48

2.2

40.4
21.9
1.14
11.4

44.9
19.2
0.71

15

441
26.7
0.49
1.3
0

3.2-B1

Ann

65.7
325
8.88
19.7

67.4

38
7.66
12.8

62
38.1
11.94
50.8

69
38
9.14
59

70
46.8
6.44

4.3
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Appendix 3.2-B — Precipitation and Temperature Data 3.2-B2

Appendix 3.2-B Exhibit 1 Montly Temperature and Precipitation Data for Five sites.
Data Obtained from Western Region Climate Center
J F M A M J J A S o N D Ann
Pinon 0.59 0.68 0.61 0.48 0.13 0.23 1.14 1.04 1.07 1.4 0.54 0.98 8.88
Kayenta 0.46 0.47 0.55 0.38 0.39 0.28 1.18 1.4 0.75 0.87 0.44 0.48 7.66
Betatakin 1.06 0.96 0.96 0.77 0.48 0.34 1.35 1.62 1.13 1.2 0.93 1.14 11.94
Canyon De Chelly 0.79 0.69 0.67 0.53 0.5 0.28 1.13 1.25 0.91 0.99 0.71 0.71 9.14
Page 0.56 0.49 0.61 0.42 0.41 0.15 0.51 0.73 0.66 0.89 0.51 0.49 6.44
Pinon 2.6 5.1 3 1.5 0 0 0 0 0 0.1 1.8 5.7 19.7
Kayenta 4.1 2.6 1.9 0.5 0 0 0 0 0 0 1.3 2.2 12.8
Betatakin 10.9 9.8 7.4 3.6 0.6 0 0 0 0 1.1 5.8 11.4 50.8
Canyon De Chelly 1.6 1.2 0.9 0.1 0 0 0 0 0 0.1 0.4 15 5.9
Page 1.8 0.7 0.2 0 0 0 0 0 0 0 0.4 1.3 4.3
Average Monthly Total Precipitation Average Monthly Total Snowfall
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Appendix 3.2-B Exhibit 2

Precipitation Distribution at Canyon De Chelly and Betatakin

YEAR(S)
1908
1909
1910
1911
1912
1913
1914
1915
1916
1917
1918
1919
1920
1921
1922
1923
1924
1925
1926
1927
1928
1929
1930
1931
1932
1933
1934
1935
1936
1937
1938
1939
1940
1941
1942
1943
1944
1945
1946
1947
1948
1949
1950
1951
1952
1953
1954
1955
1956
1957
1958
1959
1960
1961
1962
1963

Navajo Generating Station-Kayenta Mine Complex Project
Draft Environmental Impact Statement

Canyon De Chelly
Annual Total Precip  Annual Total Precip

1.78 k
10.62
6.83
13.68
6.83
7.95
9.55 a
12.09
712 a
5.23
9.28
8.18
7.44
6.67
9.42
13.12
7.44

> =

8.67

- — - ===

493 b
9.43 a
427 d
5.02
14.97
17.05 b
9.64
15.68 a
10.21
6.77
9.37
11.51
12.04
8.35
3.52
7.14
10.76
7.02
7.34
5.28
5.42
13.90
6.34
9.22
6.95
8.89
7.22
10.80

Betatakin

8.25
15.95
14.72

5.84

9.86

9.99

13.01
11
9.15

6.58
12.58
11.11

11
12.23

8.13

6.47
17.86

9.44
10.76
11.13
12.86

8.33

8.63

Appendix 3.2-B — Precipitation and Temperature Data

Canyon De Chelly Distribution
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Appendix 3.2-B — Precipitation and Temperature Data 3.2-B4

Appendix 3.2-B Exhibit 2
Precipitation Distribution at Canyon De Chelly and Betatakin

Canyon De Chelly Betatakin
YEAR(S) Annual Total Precip  Annual Total Precip
1964 11.48 10.88
1965 14.10 18.79
1966 7.61 11.29
1967 8.09 12.07
1968 7.48 a 8.77
1969 4.68 d 10.08
1970 k 8.84
1971 6.49 a 10.33
1972 9.61 16.39
1973 8.59 9.28
1974 7.97 8.27
1975 5.07 15.57
1976 5.96 12.79
1977 7.75 6.72
1978 10.68 13.31
1979 8.93 11.65
1980 9.93 12.36
1981 9.16 12.36
1982 17.60 20.25
1983 12.22 15.89
1984 10.57 13.69
1985 11.81 15.11
1986 8.14 11.73
1987 11.38 15.73
1988 15.03 16.16
1989 3.29 7.11
1990 10.64 14.06
1991 8.81 10.29
1992 10.19 a 15.59
1993 c 16.63
1994 8.31 11.66
1995 6.58 b 11.17
1996 6.07 a 8.55
1997 13.87 16.39
1998 823 a 16.64
1999 9.11 10.01
2000 9.36 9.1
2001 6.56 6.18
2002 5.47 3.59
2003 7.14 5.88
2004 8.72 18.52
2005 9.35 14.81
2006 7.73 12.62
2007 9.43 8.69
2008 10.36 15.75
2009 6.02 7.35
2010 12.11 12.82
2011 9.20 8.09
2012 3.92 10.47
2013 8.50 13.68
2014 7.46 5.54
2015 6.51¢g 6.97
Navajo Gen